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IN THE MATTER OF THE APPLICATION OF
WATER UTILITY OF GREATER TONOPAH,
INC., AN ARIZONA CORPORATION, FOR AN
EXTENSION OF ITS EXISTING CERTIFICATE
OF CONVENIENCE AND NECESSITY.

Docket No. W-02450A-06-0626

Docket No. SW-20422A-06-0566

Notice of Filing (Compliance)
(ATC for Campus No. 1 WRF)

Hassayampa Utility Company, Inc. ("HUC") respectfully files the Interim Approval To

Construct ("ATC") for HUC's Campus No. l Water Reclamation Facility, as required under

Decision No. 70357 (May 16, 2008).
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1. Compliance Summarv.

22

23

24

25

Decision No. 70357 granted HUC an extension to its Certificate of Convenience and

Necessity ("CC&N") to provide wastewater service in western Maricopa County. HUC is a

subsidiary of Global Water Resources, LLC. The water CC&N for the Hassayampa Ranch

subdivision is held by Water Utility of Greater Tonopah, Inc. ("WUGT"), which is also a

subsidiary of Global Water Resources, LLC. HUC and WUGT will together provide integrated

water, wastewater and recycled water services to the Hassayampa Ranch subdivision.

Arizona Gorp0ra*ion Commission

D O C KE I E D

JUL 3 1 2893

W

RECEIVED

3
i



Item Due Date Status

ATC for Campus No. 1 WRF July 31, 2008 Interim ATC for treatment plant
approved July 30, 2008

Arizona Pollution Discharge
Elimination System ("AZPDES")
permit

April 30, 2009 Approved AZPDES filed July 18,
2008

Aquifer Protection Permit April 30, 2009 APP application pending; ADEQ
found APP application
administratively sufficient on June
4, 2008

l
1

1 HUC has a number of compliance deadlines as established in Decision No. 70357:
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HUC spent significant funds as part of its efforts to comply with Decision No. 70357:
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Compliance Activity Amount spent (as of July 2008)
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$310,170
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Permitting
APP
AZPDES
Special Use Permit

•

•

•

16 $359,797
17

Campus No. 1 ATC
Plant Design
Respond to MCESD

•

•

18 Section 208 approval 3325,086
19 Total $995,053
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HUC's investment in money and resources in this CC&N area demonstrates that HUC is

committed to this service area, despite the current development slump. HUC has definitely not

"sat on its hands" and done nothing. Instead, HUC has devoted substantial resources towards

complying with Decision No. 70357.
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Action or Document Date Attached as
Exhibit No.

ATC Application June 2, 2008 1

Engineering Plans Sealed, June 2, 2008 2

Design Report June 2, 2008 3

MCESD Review Comments June 30, 2008 4

Response to MCESD Comments July 7, 2008 5

Revised Engineering Plans July 7, 2008 6

Revised Design Report July 7, 2008 7

MCESD Second Review Comments July 17, 2008 8

Response to MCESD Second Review Comments July 22, 2008 9

Minutes of meeting between MCESD and HUC July 23, 2008 10

Second Revised Design Report July 28, 2008

Interim ATC July 30, 2008 12

x

11. Overview of ATC for the Phase I treatment plant ATC.1

2

3
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HUC has diligently pursued the ATC for its Campus No. 1 Water Recycling Facility

("WARF")(which is its Phase I fa¢i1ity),1 as shown by the timeline below:
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HUC and its engineering consultants met with MCESD on July 23, 2008 to further discuss

the ATC application. HUC intends to use a "design/build" process for this plant. The

design/build process has over the past several years become widely accepted as an alternative

delivery method. Under a design/build process, the same contractor completes the final portion of

the design (possibly working with a sub-contractor) and builds the plant. A design/build process is

typically more efficient, because the design is closely integrated with the building process. HUC's

1 Decision No. 68922 (August 29, 2006) also requires HUC to obtain an ATC for Campus No. 1
by July 31, 2008. HUC is making a parallel filing in that docket, Docket No. SW-20422A-05-
0659.
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$1

1
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5

affiliate, Global Water - Palo Verde Utilities Company, used a design-build process for its Water

Recycling Facility in Pinal County. Palo Verde was able to obtain an ATC from ADEQ for that

facility by submitting plans similar to the plans submitted here.

However, in Maricopa County, for design/build projects MCESD issues an Interim ATC,

as MCESD requires additional reviews throughout the design build process, each review receiving

an Interim ATC. As shown on the attachments, the Interim ATC allows for construction to begin

immediately. Interim ATC is simply an ATC subj et to certain conditions that requires additional

reviews by MCESD during the design build process, issued by MCESD under Chapters II and V of

the Maricopa County Health Code (which governs ATCs), and therefore satisfies the ATC in

Decision No. 70357.
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Original + 15 copies of the£§_>_regoing
Notice was tiled this day of July 2008, with:

Docket Control
Ar i zona Corporat ion Commiss ion
1200  West  Washing ton
Phoenix ,  Ar i zona  85007
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§}he foregoing were hand-delivered/mailed
3 \ day ofluly 2008, to:
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Lyn A. Farmer, Esq.
Chief Administrative Law Judge
Hearing Division
Arizona Corporation Commission
1200 West Washington
Phoenix, Arizona 85007
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Ernest Johnson, Esq.
Director, Utilities Division
Arizona Corporation Commission
1200 West Washington
Phoenix, Arizona 85007
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Janice Alward Esq.
Chief Counsel, Legal Division
Arizona Corporation Commission
1200 West Washington
Phoenix, Arizona 85007
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Environmental Services Department
1001 N. Central Avenue, Suite 150
PhOenix AZ 85004

av

Water and Waste Management Division
Water and Wastewater Treatment Program

(602)506-6666
FAX (602)506-6925

APPLICATION FOR APPROVAL TO CONSTRUCT
WATER ANDIOR WASTEWATER TREATMENTIREUSE FACILITIES

1.

§
2
l

PROJ ECT INFORMATION: E] Standard review IX] Expedited review U Phased review [I] Time extension (approval renewal)

Project Name; Hassayampa Ranch Water Recycling Factory (HR WRF)

Project Descr ipt ion: Construction of a new 0.5 MGD WRF that will be designed, constructed and operated so as to

ensure the Greatest decree of discharge reduction achievable. The facility will emolov advanced wastewater

treatment teehnoloqv that includes nitrification and denitritication to produce Class A+ reclaimed water that can be

directly reused, reoharqed or discharged, The treatment processes induce screenings/qrit removal, SBRs, sand

filtration, UV disinfection, aerobic digestion, and biosolids dewatering,

Project Components: (check the applicable components)

Treatment Facility/Plant I] PRV Station

[I Well D Pipeline

III Storage Tank/Reservoir E] Disinfection System

U Pump Station U Odor Control/FacilitySystem

E] Recharge/Recovery Facility
[ti Reuse Irrigation System
EI Reuse knpoundmentlLake
U Disposal SystelWWaland

I] Point-of-Use System
El Other
El Other

L] POTW Pretreatment Permit
other.. Special Use Permit

Required Permits: (check each category where a new or modified permit is required)

ADBQ AZPDES Permit ADWR U/G Storage Facility Pennant
ADEQ Aquifer Protection Permit ADWR Water Storage Permit

IX] ADEQ Reclaimed Water Permit ADWR Recovery Well Pen lit U Other:

2 .  SYST EM INFO RMAT IO N:

System Type: U Water IZ] We$lewaaerf
i EI Reclaimed Water

i System Name: Hassayampa Ranch WRF (aka HUC Campus 1 WRF)
System Name (Type or Print)

System ID Number:

Owner's Name: Hassayampa Utility Company, inc.
Owner'sName (Type or Print)

ID (type or print)

Contact Person: Jason Betake, p.E.
ContactPerson (Type or Print)

3. SITE INFORM ATION:
I

Loc at i on :  Buc k ev e
Nearest City or Town (Type or Print)

Physical Address: East of the NEC of Indian School Road and 339th Avenue
Address. City. State, and ZIP Code (Type or Print)

Township: I N Range: KW Section: 22

4. DOCUMENTS SUBMlTTED WITH THIS APPLICATION: (Check where applicable)

[18] Engineering DesignReport I] Master Pla.tVSmdy/Report U Copies of Permits/Certi ficates

g Design Drawings l j PilotTesting Plan/Study/Report El Recorded Legal Easement/Documents

U TechnicalSpecifications E] Water Quality Analysis Report C] Signed Service or Extension Agreements

Cl Engineering Calculations U OperationalLog,/Report El Sewer Capacity Letter

El ManufactiizeNs Documentation C] MAG 208 Cenjlication Report U Oihen

I

I

Form: ATC Application 2006-R0 I

I S

FT

i s

Page l of 2

FT

Do Not Alter Form



Date submitted: Project No.: Amount Paid:
Review Requested:

Standard phased

Expedited RenewalSite Location Code: Reviewer: Fee Codes:

Environmental Services Department
1001 N. Central Avenue, Suite 150
Phoenix AZ 85004 go

Water and Waste Management Division
Water and Wastewater Treartnent Program

(602)506-6666
FAX (602) 506-6925

APPLICATION FOR APPROVAL TO CONSTRUCT
WATER ANDIOR WASTEWATER TREATMENTIREUSE FACILITIES

5. ENGINEER OF PROJECT:

Contact Person. Brian McBride, P.E.
Conrad Person (Type or Print)

Firm Name: McBride Engineering Solutions
Hrm Name (Type or Print)

Mailing Address: 6100 w. Gila Springs Blvd. Chandler, AZ 85226
Address, City, Slate, and ZIP Code (Type or Print)

Fax: 480-706-1106
Fax (Type or Print)

Telephone: 480-759-9608
Telephone (Type or Print)

E-Mail: bmcbride@mcblideengir\eering
E-mai (Type or Print)

I

5. OW NER OF PROJECT:

Cgntagt Person; Jason Bethke, P.E.
ContactPerson(Type or Print)

Owner's Name: Hassayampa Utility Company, Inc.
Owrler's Name (Type or print)

Mailing Address: 21410 N. 19th Ave., Suite 201, Phoenix, AZ 85027
Address, City. State,and ZIP Code (Type or Print)

Fax: 623-580-9659
Fax (Type or Print)

Telephone: 623-580-9600
Telephone (Type or Print)

E4vlail;}ason.bethke@gwresources.com
E-mail (Type or Print)

1. PERSON AUTHORIZ ING PROJECT:

Name: Jason Betake, P.E.
Name (Top riot)

Job TitleJAftiliation: Director of Engineering

Signature:
Signature

Job Use/AfEIla (Type or Print)

Date: 0
Date ye or Print)

8. CONSTRUCTION AGREEM ENT:

The undersigned hereby agrees to construct the water, wastewater andlor reclaimed water facilities according
to the approved plan documents.

Name: Job TitlelAf'filiation:
Name (Type or Print) Job TitldAfEliation(Type or Print)

Signature: Date:
Signature

Est. Construction Start Date:

Date (Type or Print)

Est. Construction Completion Date:
Date (Type or Print) Date (Type or Print)

For Internal Use:

Form: ATC Application 2006-R0 l Page 2 of 2 Do Not Alter Form
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1.0 INTRODUCTION

The Hassayampa Utility Company, Inc. (HUC) Hassayampa Ranch Water Recycling Factory (HR WRF) will be

located on the north side of Indian School Road, east of 339"" Avenue in Maricopa County. The facility will be in

the southeastern quarter of Section 22, Township 2 North and Range 5 West of the Gila and Salt River Base and

Meridian. The Hassayampa Ranch service area includes approndmately 2,050 acres of land, predominantly north

of Indian School Road and East of 343"' Avenue.

The HUC HR WRF is planned to be constructed in three phases beginning with 0.5 million gallons per day

(MGD), expanding to 1 MGD in Phase II and 3 MGD inPhase III. The size of the WRF will allow for a build out

capacity of up to 10 MGD, while maintaining 350 foot setbacks, but only three phases are planned at this time.

The HUC HR WRF will be designed, constructed and operated so as to ensure the greatest degree of discharge

reduction achievable. This facil i ty wil l  employ advanced wastewater treatment technology that includes

nitrification and denitriiication to produce Class A+ reclaimed water that can be directly reused for irrigation, or

recharged. Discharge to the local surface water body will only take place when the volume of recycled water

produced exceeds the reuse demand and the recharge capacity.

The recommended wastewater treatment processes to be employed at the HUC HR WRF will include the

following;

Influent Pump Station

Primary Treatment

l Screenings/Grit Removal Equipment

l Screenings/Grit Removal Bypass Grinder

Secondary Treatment

" Sequencing Batch Reactors

' Post-Equalization

Tertiary Treatment

' Sand Fi l trat ion

' UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Chemical Addition Facility

\
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Treatment

Capacity

(MGD)

Phase
Year

Completed

No. of

Dwelling

Units

I 2009 1,425 3,560 0.5

II 2012 3,500 8,750 1.0

III 2017 10,960 27,400 3.0

I
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2.0 WASTEWATER TREATMENT CRITERIA

The first step in the design of the HUC HR WRF is to determine the quantity and quality of the influent How to be

treated and the standards that the reclaimed water must meet. These factors determined the type, sizing, and

characteristics of the unit process required for the facility. The wastewater treatment criteria developed as the

basis for the design of the HUC HR WRF include influent wastewater quantity and quality, required treated water

quality, and biosolids quality.

2.1 Influent Characteristics

The characteristics of the influent wastewater include average flow quantity, flow pealing factors and How

quality. All the influent characteristics have been based on published and accepted ranges for Phoenix, Arizona,

empirical data, and MES experience.

2.1.1 Influent Flow Quantity

The HUC HR WRF is planned to be constructed in three phases to service the residential and commercial

developments within the service area. Wastewater generated has been estimated based on the number of homes

expected to be completed in a specific time frame, 2.5 people per dwelling, and a wastewater generation rate of

approximately 140 gpcd. The equivalent wastewater generation rate per dwelling unit is approximately 350 god,

per Maricopa County recommendation, as presented in Table 2-1 below.

Table 2-1 Wastewater Phasing Schedule

Total Estimated

Population

The Hassayampa Ranch Service Area presented in the 208 Plan Amendment includes a large enough land area

that, if fully developed into residential projects, could result in a build out flow of approximately 10 MGD. At

this time, the HR WRF is being planned as a 3 MGD facility.

2.1.2 Flow Peaking Factors

The HUC HR WRF is designed with the following peaking factors listed in Table 2-2:
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Phase

Treatment

Capacity

(MGD)

Peak Hour

Factor

Max Day

Factor

I 0.5 3.0 2.0

I I 1.0 2.5 2.0

III 3.0 2.0 2.0

Contaminant Unit

Typical Concentrations H U C

Hassayampa

Ranch WRF

Concentration
Weak Medium Strong

BoDy mg/L 110 220 400 300

TSS mg/L 100 220 350 300
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Table 2-2 Design Peaking Factors

The peak hour factor will be used in the sizing of preliminary treatment equipment and sequencing batch reactor

equipment and basins. The max day factor will be used in the sizing of all equipment downstream of the post-

equalization tank, including the filters and the ultraviolet disinfection.

2.1.3 Influent Wastewater Quality

The wastewater characteristics assumed for the HUC HR WRF design are presented in Table 2-2. These

parameters are significantly higher than the typical values that have been previously approved by the

environmental regulatory agencies. Data collected from Global Water's existing Palo Verde Utilities Company

Campus l WRF and other existing wastewater plants serving newer developments in Arizona have been showing

an increasing strength of wastewater in the last few years. Examples of recent BOD strengths include the PVUC

Campus 1 WRF (300 mg/l), Cottonwood WWTP (363 mg/1), Anthem WWTP (300 IngA), and Verrado WRF (280

mg/l). Based on this data we believe that it is prudent to raise the expected wastewater strength to levels that are

in line with recent data for other new developments within Arizona. It is also recommended that once the first

phase of the facility is operating the historical wastewater strengths should be tested and analyzed prior to the

design of the Phase 2 expansion to verify the wastewater strength assumptions. A summary of the wastewater

strengths and assumptions for this design are presented in Table 2-3 .

Table 2-3 Influent Wastewater Concentrations
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mg/LTotal Nitrogen 20 40 85 45

pH 6 7.5 9 6.5 -9.0
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2.1.4

The HUC HR WRF is not expected to receive flows that contain industrial, hazardous or mining wastewater

pesticides, PCBs, or radionuclides. The service area will include residential property and light commercial

developments. HUC requires permits for all connections to the WRF. The permit review process allows a

decision to be made on whether pretreatment is required before discharge to the WRF collection system. The

HUC HR WRF will conduct periodic monitoring to detect industrial discharge

Industrial Wastewater

2.2 Treated Water Quality Criteria

The HUC HR WRF has been designed to meet Arizona Title 18 requirements for Class A+ reclaimed water so

that all water produced by the facility is available for direct reuse and recharge. Per Title 18 (R18-11-303(A)), the

wastewater will undergo secondary treatment, filtration, nitrogen removal treatment, and disinfection. Table 2-4

summarizes the Class A+ water quality requirements and the design treatment criteria
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Water Quality Parameter

Title 18

Requirements

Class A+

Design

Criteria
Influent

Concentration

BODY (mg/L) 30() NA <1 0

TSS (mg/L) 300 NA <1 0

Total Nitrogen (mg/L) 45 < 1 0 <8

pH NA 6.5 -9.0 6.5 -9.0

Fecal Coliform (#/100mL) NA None Detected None Detected

Single Sample Maximum Fecal

Coliform (#/l00rnL)
NA 23 <20

24-Hour Average Turbidity

(NTU)1
NA < 2 < 2

Maximum Turbidity (NTU)1 NA 5 < 5
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Table 2-4 Summary of Class A+ Water Quality Requirements and Design Criteria

Chemical addition facilities will be available to provide coagulant addition if the 24-hour turbidity criteria are not met
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2.3 Biosolids

The HUC HR WRF will generate a waste sludge that will be hauled offsite for either disposal in a permitted

landfill or beneficial land application. For disposal in a permitted landfill, the sludge must not contain any free

l iquid as defined by Method 9095 .- Paint Filter Liquids Test. The test is described in Test Methods for

Evaluating Solid Wastes, Physical/ Chemical Methods (EPA Publication No. SW-846). In order to pass the Paint

Filter Liquids Test, sludge must have a dry solids content of approximately 17-20 percent with no free water. For

land application, the sludge must meet the "Class B" requirements, as described below

The U.S. EPA 40 CFR 503 regulations, specifically 503.32(a) and (b), require biosolids intended for agricultural

use to meet certain pathogen and vector attraction reduction conditions. The intent of the Class B requirements is

to ensure that pathogens have been reduced to levels that are unlikely to pose a threat to public health and the

environment under the specific use conditions. For Class B material that is land applied, site restrictions are

imposed to minimize the potential for human and animal contact with the biosolids for a period of time following

land application until environmental factors have further reduced pathogens. (No site restrictions are required with

Class A biosolids.) Class B biosolids cannot be sold or given away in bags or other containers. The criteria for

meeting Class B include testing to show that the biosolids have less than 2,000,000 colony-forming units per grain

dry weight of total solids, or that the facility produces the biosolids through one of the following processes

Aerobic Digestion

Air Drying

Composting

Lime Stabilization

Equivalent Process to Significantly Reduce Pathogens (EPA-defined)

The HUC HR WRF will be designed with a full-capacity aerobic digestion process and mechanical dewatering

equipment to meet the criteria for Class B biosolids
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3.0 TREATMENT PROCESS DESCRIPTION

The Hassayampa Utility Company Hassayampa Ranch Water Recycling Factory (HUC HR WRF) will be

constructed to meet ADEQ BADCT guidelines. The ultimate treatment facility will be a 3-MGD sequencing

batch reactor (SBR), activated sludge wastewater treatment facility that includes nitrification and denitrification

and tertiary treatment using filtration and UV disinfection. The facility will be constructed in phases. Phase I

consists of a 0.5 mud plant which will then be expanded to 1 mud in Phase II and then to 3 mud in Phase III. The

3-mgd module will consist of two sequencing batch reactors, a post-equalization basin, an aerobic sludge digester

tertiary filtration, UV disinfection, and mechanical solids dewatering

Wastewater flow will be received at the influent lift station located on the treatment plant site. The influent lift

station is part of the collection system and is therefore not a part of this design. A General Permit Type 4.01 will

be obtained for this lift station and it will be fully enclosed and odor controlled

Flow will be pumped from the Influent Lift Station to the Headworks where it will be passed through a screening

and grit removal combination unit. The unit will use a perforated screen to remove trash and rags followed by a

grit chamber, where the grit will be allowed to settle and then removed. Flow from the combination unit into the

SBRs will be controlled using motor~operated inlet valves. The treatment plant will have alarms that will be

connected to an automatic dialer system for failure protection. The standby generator will be sized to run the

critical wastewater treatment plant units and the pump stations in the event of a power failure

The wastewater treatment plant will be designed to meet a recycled water requirement of 10 mg/L for BODY and

TSS and < 8 mg/L for total nitrogen. The total detention time in the SBRs for treatment will be approximately 19

hours at average design How utilizing one basin. A total retention time of over 37 hours will be available if both

basins are utilized. All tanks will be constructed with reinforced concrete and leak tested prior to being placed

into operation. Denitritication will take place under mixed anoxic conditions in the reactor after nitrification is

accomplished under aerobic conditions. Anoxic conditions will be created by operating mixers without aeration

Settling will occur in the reactor prior to effluent being decanted into a post-equalization basin. Sludge will be

wasted to an aerobic digester for further treatment

Each SBR will operate 4 alternating and overlapping cycles per day (6.0 hours per cycle) followed by decanting

and sludge draw

Anoxic Fill

Aerated Fill

Denitritication

React

Settle

Decant

Sludge Draw

Introduction of Raw Influent without Mixing or Aeration

Mixing Only with the Introduction of Raw Influent

Aeration and Mixing with the Introduction of Raw Influent

Aeration and Mixing without the Introduction of Influent

Typical Quiescent Time 45 -. 60 Minutes

Typical Decant Time < 120 Minutes

Typical Sludge Wasting Time < 30 Minutes

Time Varies Depending on Settle, Decant and Sludge Draw Times
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The SBRs will be operated at a water depth of just under 12 feet at the start of a cycle. The maximum water depth

at the end of a cycle will be 18.0 ft at average design How for Phase I. Jet-aeration manifolds will be used for

mixing and aeration in the SBRs. Dissolved oxygen levels will be controlled using D.O. sensors which will

control the operation of the blowers

Each SBR includes a solids excluding floating decanter with an automatic control valve. Supernatant will flow by

gravity through the decanter to the post-equalization basin. The maximum water depth in the post~equalization

basin will be just under 10 feet which will be 2 feet below the minimum water depth in the SBR to allow for the

decant valve to remain fully open. Post-equalization will be used to equalize flow from theSBRsand create more

uniform loading to the filters and the UV system

Following secondary treatment, the secondary effluent will be pumped from the postequalization basin to the

tertiary filters. The automatic backwash sand filters will be sized for a maximum daily peak flow rate equal to

twice the average design flow of the facility. The filters will include automatic backwash cycling with a total

backwash volume equal to approximately 0-75% of the daily filtered flow rate

The filtered effluent will flow by gravity to the UV disinfection system, which will consist of a series of UV

banks installed in an open channel configuration. The UV lamps will be designed for twice the average design

flow with one module on stand-by. The bulbs will be low-pressure, high intensity with variable UV output that is

determined from the filtered effluent turbidity. The UV system also includes an automatic cleaning mechanism

that will continuously reduce the bulb fouling and extend bulb life to 8,000 hours. Spare bulbs and sleeves will be

kept on site to expedite repairs. In the event that the UV system is offline or fails catastrophically, liquid sodium

hypochlorite will be added to ensure proper disinfection. Sodium bisuifite will be available for dechlorination

prior to recharge or surface water discharge

Following UV disinfection, the reclaimed water will flow by gravity to the tertiary pump station. Recycled water

will be pumped to irrigation sites for direct reuse as a Class A+ reclaimed water. During winter months when

reuse of all reclaimed water is not possible, it will be recharged or discharged to the Hassayampa River under an

AZPDES permit

Sludge will be stabilized to Class B level in the aerobic digester, which is designed for a hydraulic detention time

of 24 days, and decanted to approximately a 2% solids concentration. Liquid sludge will be thickened to

approximately 20% solids with a centrifuge and trucked to an approved landfill, or to permitted agricultural fields

for land application
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4.0 TREATMENT UNIT PROCESSES

Based on the original criteria for the facility provided by Global Water - Hassayampa Utility Company, the

wastewater treatment processes to be employed at the Hassayampa Ranch WRF will include the following

Influent Pump Station

Primary Treatment

Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

Sequencing Batch Reactors

' Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Standby Chemical Addition Facility

4.1 Influent Pump Station

In Phase I, the Influent Pump Station will be constructed as a large diameter pre-cast manhole. As Phase II and

Phase III are implemented, a wet well will be constructed to accommodate the additional pumps. The influent lift

station will be part of the collection system and is therefore not a part of this design. A General Permit Type 4.0 l

will be obtained for this lift station

4.2 Primary Treatment

Primary treatment will consist of a combination screening/grit removal unit which works by separating the solids

from the flow in a screening zone. The screened, degritted liquid will flow over a weir to the SBR's while the

dewatered solids and grit will be discharged through chutes for disposal. The preliminary treatment equipment

will be fully enclosed to minimize odors and will be installed within the headwords building. The entire

headwords building will be odor controlled

The preliminary treatment for Phase I will have the following components

Influent Combination Unit for Screenings and Grit Removal

Bypass Grinder Unit

Disposal Container



Parameter Design Values (Phase I)

Number of Units 1

Screen Opening Type Perforated Plate

Screen Opening Size (min) 6.0

Hydraulic Capacity, each (mud) 3.5

Firm Hydraulic Capacity (mud) 3.5

Number of Disposal Containers 1

Estimated Screening Volume
CF/day)

6
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4.2.1 Screenings/Grit Removal Equipment

Wastewater from the influent pump station will be pumped to the combination unit where the screenings and grit

will be removed. The combination unit will have the capacity to treat the peak flow for both Phases I and II. An

emergency bypass line with an inline grinder will be installed in case of a failure of the combination unit. A

second combination unit will need to be added for the third phase.

Screenings will be collected and disposed of through a chute to a dumpster. To minimize the volume of

screenings produced, the combination unit will dewater the screenings through compression in a dewatering zone

and dispose of them in the disposal container, Water removed by the washing/dewatering process will be

returned to the head of the plant through a drain line which returns the flow to the influent pump station by way of

the drain manhole pump station. The conceptual design parameters for the preliminary treatment system are

presented in Table 4-1.

Table 4- 1 Preliminary Treatment System Parameters

4.2.2 Screenings/Grit Removal Bypass Grinder

An in-line grinder will be utilized in the event that a bypass of the combination unit occurs due to a failure or

blockage of the unit that trips the high alarm. The grinder bypass line will feed the influent to the SBR basins

under this emergency condition.

4.3 Secondary Treatm ent

Secondary treatment will consist of two sequencing batch reactor (SBR) basins and a post-equalization basin.

Two cast-in-place SBR structures and one post-equalization basin are planned for the first phase of this facility.

The secondary treatment process will be split into two parallel trains of equal capacity to allow one basin to be

removed from service for maintenance, as needed. The bioreactors will be covered and odor controlled.

Ill lllllullllllllll
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Sequencing Batch Reactors

The two SBR basins will be operated in staggered cycles that are approximately 6 hours in duration, with each

cycle consisting of 5 different phases to achieve maximum yield. The first phase will be an Anoxic Fill, during

which the basin will be loaded with wastewater without aeration, and the soluble BOD will be absorbed and

stored by the facultative biomass until air is received to metabolize the food

4.3.1

The second phase, Aerated Fill, will be initiated once approximately 75% of the till period is completed. The

blowers and pumps will be started and provide air and complete mixing to initiate the "feasting" period of the

biomass. During this phase, the biomass will begin to metabolize the food it has absorbed and nitrification and

denitritication will start to occur. The ammonia in the wastewater will then be converted to nitrates within the

aerated plume of the basin. The nitrates will then be converted to nitrogen gas within the low dissolved oxygen

areas of the basin. The denitrifying organisms will use the BOD as a food source along with the oxygen by

product from the nitrate conversion

The third phase, D nitrification, allows for additional d nitrification time. During this phase, the blowers will be

turned off and the mixing pump will continue to mix, providing anoxic mixing to drive d nitrification

The fourth phase, React, will occur after the basin has completed filling, and the influent flow will be diverted to

the other SBR basin. Since the influent flow will be diverted, no more food for the biomass will enter the basin

forcing the organisms to scour for any remaining BOD. Aeration will continue in the full reactor until complete

biodegradation is achieved, mixed liquor will then be drawn into and recycled within the motive pumps through

the jet aerator. The React phase will continue until the food is consumed and the biomass starts entering a

famine" state. A True React occurs where there is no influent or primary effluent within the reactor and is

essential in achieving intense famine conditions for optimum organism selection. Self cleaning D.O. probes will

monitor the D.O. levels and signal the blowers and pumps accordingly

The reactor will then enter the fifth phase, Settle, where the biomass will be allowed to settle in perfect quiescent

conditions: no influent will be introduced and no secondary effluent will be decanted. Since the reactor will be

under true quiescent conditions during settle, 100% of the reactor capacity will be available for separation. Once

the Settle phase is completed, the secondary effluent will be decanted and sent to the post-equalization basin for

further processing. The decant phase will continue until approximately the upper 1/3 of the basin is discharged

The conceptual design parameters for the bioreactor, as calculated by the manufacturer, are summarized in Table



Parameter Value (Phase 1)

Reactor and Procas Char.

Design MLSS (mg/L) 3,000

Hydr. Retention Time (days) 1.58

Aerobic Sludge Age (days) 8.5

System SRT (days) 17.0

Biosolids Yield Factor (per d) 0.54gvss/gBoD
Oxic F:M (goD/gMLss/d) 0.25

Syst. F:M (goD/gMLss/d) 0.13

Process Parameters

Avg. COD removed (lb/d) 2,189
Max. COD removed (lb/d) 3,440

Min. SRT - peak load (days) 7.3

Avg. biosolids yield (lb/d) 547

Avg. net sludge yield (lb/d) 1,039 (COD)

Max. sludge yield (lb/d) 1,352 (COD)

Req. aerobic mass (lb MLSS) 9,853

0R . aerobic volume (MG) 0.39

Aerated portion of cycle (%) 50.0

Req. total SBR volume (MG) 0.79

SBR Basin Design

# of basins 2

Length (ft) 65

Width <f0 45

TWL @ avg. flow (ft) 18.0

Total SBR volume (MG) 0.79

Total SBR retention time (hr) 37.8

Standard OzReq. (xb0ya) 3,285
Process Design

No. batches/day/SBR 4.0

Max. Fill Time car) 3.0

Complete Cycle Time (hr) 6.0

Design Air Flow (SCFM) 579

Total Number of Blowers 2 (incl. spare)

Air Flow per blower (SCFM) 579

Total Number of Pumps 2

Total Pump Head (fl) 21

Flow per Pump (pm) 2,746
eR aired Jet Head (ft) 17

Total Pump BI-Ip/basin 19.2

Volume per Decant (gal) 62,500

Hassayampa Utility Company, Inc
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Table 4-2 Bioreactor Design Parameters



Parameter Design Values

Length (ft) 65

Width (ff) 25

Maximum Water Level (ft) 9.9

Minimum Water Level (ft) 3

Maximum Capacity (MG) 0.2

Decant Volume (MG) 0.0625

Pump Type Submersible

Number of Pumps 2 (1 Duty/1 Standby)

Pump Capacity, each (mud) 1

u IPump Capacity, each ( m) 695

G LO BAL WATER
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4.3.2 Post-Equalization

A post»equa1ization basin will be constructed as part of this design. The basin will reduce flow variations to the
downstream filtering and disinfection processes, thereby increasing the effectiveness of the processes and

reducing the cost of the equipment required. Postequalization will also ensure that there are not large variations

in flow for the metering pumps and chlorine analyzersThe equalization process for Phase 1 is required to

accommodate at least 70,000 gallons of flow storage volume. The designed basin wil l have a capacity of

approximately 2 decant cycles. The basin will be a self-cleaning non-aerated type, with a bottom sloped towards

a sump located in the comer of the basin

Due to plant hydraulics, the post-equalization basin will also contain two submersible pumps that will pump

secondary effluent to the filters. The pumps will be added during the Hrst phase and will serve as duty and

redundant units. Phase l Equalization Basin design parameters are summarized in Table 4-3

Table 4-3 Post-Equalization Basin Design Parameters
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4.4 Tertiary Treatment

Tertiary filtration follows the secondary treatment process and is required in the production of Class A+ reclaimed

water. Filtration lowers the turbidity of the treated wastewater and removes solids prior to disinfection

Conventional tertiary filters, automatic backwash filters, generally include one or more layers of sand or

anthracite media, and use water backwash or air scour for media cleansing

Disinfection of the wastewater is required for the production of Class A+ reclaimed water. Currently the two

most common means of disinfection for tertiary treated wastewater are chlorine disinfection followed by de

chlorination, and ultra-violet light (UV) disinfection. However, chlorination requires the use of a contact chamber

that has a relatively large footprint. In addition, the use of chlorine in the quantities required for disinfection

would not be consistent with the goals of the design to minimize the use of all chemicals, and the use of a

chlorination/de-chlorination system as a primary disinfection choice also increases the future regulatory risk in

regard to disinfection by-products. Therefore, this facility will utilize a UV disinfection system with sodium

hypochlorite available in the event a failure of the UV equipment occurs

4.4.1

The secondary effluent will be pumped from the post-equalization basin to the inlet channel of the pulsed-bed

tertiary tilters. A chemical injection point will be provided prior to the flow entering the filters to allow for
coagulant addition to aid the filter process. The flow will enter the filter cells through proportioning weirs and

cascade into the influent distribution trough and onto the filter cell sand through v-notch weirs. The flow will

then be distributed evenly across the sand through the use of splash plates. As the flow reaches the surface of the

filter media, the larger particles within the secondary effluent will be retained on the media surface. The finer

particles enter the spaces between the sand and grains, or the interstices, and will be trapped. Over time, large

particles will cover the filter media surface, thereby increasing the headless and causing the water level to rise

over the media surface

Sand Filtration

A diffuser will be part of the pulsed-bed filter design and will use low pressure diffused air bubbles to create a

gently rolling motion in the liquid over the filter surface, thereby Lifting floe particles from the media surface and

suspending them in the liquid. The bed will also have the ability to "pulse", or automatically regenerate the filter

surface without initiating a backwash cycle. This will be achieved by closing the filtrate outlet valve, trapping

atmospheric air in the underlain. The backwash inlet valve will then be opened and the backwash pump will

flood the underlain cavity with filtered water, pushing the trapped air up through the media to the surface. This

process will last about 20 seconds and dislodge particles trapped on the media surface and entrain them in the

liquid above the filter surface

An additional backwash cycle will be used for more thorough media regeneration. Once maximum headless is

achieved, the 3.5 minute backwash cycle will be initiated and stored filtrate will be pumped up through the filter

media, pushing a pulse of air up through the bed. The unfiltered water will be directed out through the backwash

troughs along each filter cell. The unfiltered water is then piped from the backwash troughs to the rnudwell, and

is then pumped to the drain manhole, and back to the head of the facility. Once the backwash cycle is completed



Parameter Design Values

Tyne Pulsed-Bed Sand

Type of Media Sand

Depth of Media (in) 10

Number of Filter Cells 3

cFilter Cell Len h (ft) 16

Filter Cell Width (ft) 4.5

Filter Area per Cell (st) 72

Total Filter Area (sf) 216

Average Filtration Rate (rpm/st) 3.2

Firm Filtration Rate (rpm/sf) 4.8

Firm Flow Capacity (mud) 1.0

Maximum Flow Capacity (mud) 1.5

Coagulant Addition Yes, prior to inlet channel
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the regular filtration cycle will be resumed. Because the filters will be located downstream of the post

equalization basin, they are sized for a max-day peak of twice the average daily flow instead of the larger peak

hour flow

Table 44 summarizes the design values for the tertiary filtration system

Table 4-4 Tertiary Filtration System Design Parameters

4.4.2 UV Disinfection System

A UV disinfection system is recommended for the HUC HR WRF. The UV system for Phase I will consist of one

channel containing 4 banks of ultraviolet bulbs. Each UV bank will include a fully automated cleaning system

that eliminates the need for manual sleeve cleaning. The UV system power panels will be housed in weatherproof

enclosures located near the reactor units. Because the UV disinfection units will be located downstream of the

post-equalization basin, they are sized for a max-day peak of twice the average daily flow. The proposed design

criteria for the UV disinfection system are summarized in Table 4-5



Parameter Value (Phase I)

Influent Fecal Coliform (cfuf 100 mL) 100

Influent Turbidity (NTU) <2

Effluent Fecal Coliform (cfW100 mL) Non-Detectable

Log Removal >3

No. of Units 4

Flow Capacity per Unit (mud) 0.35

Firm Flow Capacity (mud) 1.0

Configuration Type Parallel

Design Transmissivity (UV Transmittance %) 70
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Table 4-5 UV Disinfection System Design Parameters

4.5 Aerobic Digestion

Aerobic Digestion will be provided to stabilize the waste activated solids (WAS). Bulletin No. ll recommends a
retention time of 16 to 18 days for stabilization and for purposes of this evaluation, a conservative estimate of 24

days retention of the Average Daily Maximum Month (ADMM) flow of solids production has been applied. The

aerobic digester process equipment consists of aeration blowers, coarse air bubble diffuser grids, digested sludge

pumps, and a mechanism for decanting. The supernatant will be decanted from the sludge digester and returned

to the head of the plant via the drain manhole pump station. The design parameters for the digester are presented

in Table 4-6



Parameter Value (Phase I)

Solids Retention Time (d) 24

Sludge Produced (based on TSS, lb/d) 873

Digester sludge concentration 2%

Digester sludge production (god) 5,300

No. of Digesters 1

Total Digester Volume (MG) 0.17

Percent VSS 75%

Standard Oxygen Required (lb/d) 878

Total Number of Blowers 2 (1 Duty/1 Standby)

Air Flow per Blower (SCFM) 700

Blower Discharge Pressure (psig) 9.33

BHp per Blower 41.1
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Table 4-6 Aerobic Digester Design Parameters

4.6 Biosol ids Dewaterixl

The HUC HR WRF will utilize a centrifuge for solids dewatering based on its ability to produce a dry cake that

will pass a Paint Filter Test as required for landfill disposal. The centrifuge will be installed on a mezzanine

within the solids handling, and this elevated location will facilitate removal of the cake. The dewatered sludge

cake will drop down a chute into a disposal container below located near an overhead door to allow truck access

and dewatered sludge cake removal

The solids dewatering design parameters are presented in Table 4-7



Parameter Design Values

Type Centrifuge

Number of Units 1

Internal Diameter (ft) 1.0

| I-Feed Rate ( m) 60

Sludge Feed Pump Type \Pro essie Cavity

No. of Sludge Feed Pumps 2 (1 Duty/1 Standby)

Dlester Sludge Production (lb/d) 873

I  I  |» )Digester Sludge Production ( 5,300

Maximum Runs per Week (days) 5

Daily Sludge Load at 5 days/week (gal) 5,300

Maximum Daily Run Time (hrs) 1.5
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Table 4-7 Centrifuge Design Parameters

4.7 Tertiary Pump Station

The tertiary pump station will deliver reclaimed water to both the on-site non-potable water (NPW) system via a

hydropneumatic tank and the off-site reclaimed water piping system. The tertiary pump station will be located

downstream of the UV disinfection channel and will consist of a standard below-grade wetwell with three vertical

turbine pumps connected through a distribution manifold. Butterfly valves will be installed between the pumps to

allow one of the pumps to be used as a redundant unit for each system and to provide isolation of each pump for

maintenance or replacement

The design parameters for the Tertiary Pump Station are presented in Table 4-8



Parameter Design Values

Number of Pumps 3 (2 Duty/1 Standby)

Pump Type Vertical Turbine

Pump Capacity, each( In) 500

° |-Pump Capacity, rum ( m) 1,000

Pump Capacity, Finn (mud) 1.4

Chamber Surface Area, each (ft x ft) 13 x9

Assumed Wetwell Depth (ft) 7

Wetwell Volume (gal) 6,000

Parameter Design Values

Number of Pumps (total) 2

Pump Type Submersible

°»-Pump Capacity,each( In) 100

Pump Capacity, firm (rpm) 100

Chamber Surface Area, (ft'> 28

Wetwell Depth (ft) 11

Wetwell Volume (gal) 2300
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Table 4-8 Tertiary Pump Station Design Parameters

4.8 Drain Manhole Pump Station

A drain manhole pump station will be utilized at the HUC HR WRF to recycle waste flows back to the head of the

facility. Throughout the treatment process, waste flows from the screening/grit combination unit, digester, filters

solids handling, and odor control will be piped to the drain manhole pump station. A force main from the drain

manhole pump station returns these waste Hows to the head of the facility. The drain manhole pump station will

contain two submersible pumps, one for duty and one for standby. The drain manhole pump station design

parameters are presented in Table 4-9

Table 4_9 Drain Manhole Pump Station Design Parameters

4.9 Odor Control

A wet scrubber system will be provided for the HUC HR WRF to provide odor control. The wet scrubber will

utilize 3 stages to remove the offensive odors. In Stage 1, the process gas will be pretreated with slowdown from

Stage 2/3 as well as sodium hydroxide (NaOH) to remove 70-80% of the hydrogen sulfide (H2S). The air will



Parameter Value (Phase 1)

Air Flow Rate (com) 13,800

Average Inlet H2S Concentration (ppm) 10

Peak Inlet H2S Concentration (ppm) 20

Minimum HzS Removal 99% or 0.5 ppm, whichever is greater

Treatment Process Unit Odor Control Enclosure Type

Headworks Wet Scrubber CMU Building

» Treatment - SBR BasinsSecond Wet Scrubber Concrete Basins w/Metal Covers

Aerobic Digester Wet Scrubber Concrete Basins w/Metal Covers

Tertiary Filters None N/A

UV Disinfection System None N/A

Tertiary Pump Station None N/A

I uipmentSolids Handling Wet Scrubber CMU Building

GLOBAL WATER
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then pass through Stages 2 and 3, where an oxidation reaction will occur using NaOH and sodium hypochlorite

(NaOCl) and removes the remaining HzS

Table 4-10 outlines the design parameters for the wet scrubber, and Table 4-11 provides details on the process

treatment units, type of enclosure and method of odor control

Table 4-10 Wet Scrubber System Design Parameters

Table 4-11 Odor Control Summary

4.10 Standby Chemical Addition Facility

Standby chemical addition facilities containing filter coagulant will be provided to ensure that recycled water

turbidity levels are always within the permit limits of 2/5 NTU

4.11 Standby Power

This facility will utilize a load-shedding plan which will allow essential process equipment to operate using an

800-kW stand-by generator for the 0.5 mud flow
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July 2, 2008

Ken James
Maricopa County Environmental Services Department
Water and Waste Management Division
T001 N. Central Avenue, Suite 150

Phoenix, Arizona 85004

Hassayampa Utility Company' Northeast Campus I WRF
MCESD No. 2011645
Review CommentS dated Julie 30, 2008

Dear Mr. James:

We have reviewed yourcomments dated .lune80, 2008, and have addressed the following items per your request.

We have includedyogr original comments.(in i;ali<;s)~followed by our response (ii bold);

GENERAL

MCESD notes that the desfgn appears to be preliminary. This observation reinforced by notes on~
Drawing; Nos. St and El stating "the celltruetor shall submit detailed (é1r;¢cilza'al/electrical) design
drawings". In addition, the des@n drawing.: /Br other engineeiriftg diéeiplines. appear to be preliminary.
MCESD cannot approve a design and issue a Certificate ofApproval to Construct MAC) unfit in camplere
design documents it can review, comments rhidfollow refer to the design thug was submitted and are not
final comments.

.2.

The drawing set is Unt preliminary. However, the structural and electrical portion qtltlxe work is lo be

procured an a. design-Bulk! basis. As stated in the submittal seq the S and E drawiiigs provided are

intended to delineate lie scope of the. structural and electrical requirements for the prol¢92§

.MGESI2 .notes that :lie same engineer has sealed tlne drawings of all engineering dlseipllhes under Ink

registration as a civil engineer. Provide evidence that this Ls' permissible with regard to R4-30-30l. Rules Of

Professional Conduct, Paragraph 18,

As stated above, the structural a.nd=electrical portion Of the work is to be procured on design-build
basis so the S and E drawings provided are intended only to~ delineate the scope of the structural and
electrical requirements for the project.

ZDESIGN REPORT

3. Page 24: The Phase lllflaws are only 109.gpcr>.'dand 274 gpdu/d (Ive .140 gpc/dand350 gpdq/41 the

Text above #he ltrble.

Table 2-lofthe Design Report bas been revised as requested;

Re:

1.

mes o 6.1.60 W.. Giro Siinngs piaeqsusaa z - Lchandier, Az as zee » phone q EAX4§Ql705-1399 1
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Page 4-1, Section 4.1 states that "the injluezit pump station will be part of the collection system The pwnp
station is the only wallow can reach the .WRF and therefore it is considered to be an ojisife component of

the WRF1 Submit tltedesi@for review as part of the WRY review.

The design of time inihienf pump station and. collection system are not. included in the MES scope of
work for the Hassdyampa RanCh (Campus I) WRF design. According to Global Water, liéCauseihe
constrqaion time for the influent pump station and collection system is considerably shorter that' that
of ¢li6wRFg the slcsigii schedule for the lnllUent pump station and collection system is lagging that of
the and is not eompleteat this time MES requests that the WRF design be reviewéii Fm an ATC
vill i stipulsiions xiegaril i i lg the sirbrevsl of the Influent Pump.. Simon and collation system prior Io

issuance otfaxi ARC.

Pa8é 4»2, Secfiqn 4;3 étafgff that the SBR 's hgtve aqua! capacity and Ilia; Qire bctfirl can be rernovgd_/iam
service Tb# maFn!'enancle. AZCESD infers that The firm capacity of the WRF is. tfierejbre MM the design
capably Efonjifm arf-*4prtczi»ide,.czzIc¢zlatz0nrs, 4,2 appropriate.

The prévioxis stageniieut. au. Page 4~2 of Section: 4.3 of die Design Report Wu meant to convey 'that one
Iiasiu could proi§es§ Alie full influent flow for a limited amount of time if one basin was ou£ 0f..Servi<:¢»
Tile wording lies .been revised in the report for your review.

Page4.~2{, Table 4-2¢ Provide signed anti sealedprocess caleulalions to demonslrafe the results Shown in this
table.

.Like other proprietary systems at the plant; "Te responsibility for the performance of the=SBR system is
with tlie.manul'actuter; With proprietary systems the manufacturer warrants the performance, and.
with the case of the SBR the manufacturer wilfprovlde a written performance guaraNtee to the Qwnér.
The SBR calculations have been completed by- the manufacturer and are enclosed for yourreview. As
the engineer we caN specify the design parameters and the performance requirements of the system,
but we cannot dictate the design calculations without voiding the manufacturer's warranty. I n
addition, it is violation of Arizona statutes for an Azéregistered P.E. to seal documents that were not
produced by them or someone under their directsupervision. Therefore we cannot provide sealed
versions of the SBR system design calculations.

7. Page 4-6; Sectian4.4 I : MCESD is noffamiliar with pulsed~bed tertimyjillers. Provide conyaiete technical
Iitenanwe/Fam 1@.mMwmturer6).

The ¢'¢4W¢=tcd ' . on pulsed-bed filters. is enclose for yaxar tevigw. Pulsed-bed
filters §ré.al§6 lhmWn ea rapid-rafe gravity filters and design informaitian is available iN Eikgiueering
Bulletin No. 1.1. 'Iia!Ql'¢ v1I»15-0»p¢ge YH-67.

c requested technical information

8. Page 4-8,. Table 4-5: What is :he basis for assuming zhaz the influent fecal colyfzrm is 1.00 cfu/100 mf?
Provide references.P7€994

The.. p§rfgrma§1.ce of the UV disigfeqtign system is independent. of the influent fugal coliform
ténaéntratfori; Fifi- ihiweasuu, the assumed inlldent fecal éolitorm lies. been ddetéd from itablg 4~5.

9. Page 4-9, ,SeciiOri 4.8:

a. Wye feppnf £88384 Fngludghl €l¢!4Ii!ec?°de-miniption of the ejlugyff rez2;¢é7dis'po§¢:;{ ,site.s. 4414 4; wdéew balance to
show law
#Le cavigw attfie

:her :new as wemfawee ¢=4@w»¢f¢» neva. of the:§=e .nawfdaanasuifénczilnngs mas: iii ¢quic,ia:ren¢§ with

4.

The Glass. A+ .!'¢¢l8iiN9d, xygier gmdugedl .By ifh9 .Cgngpglg I fs pig:med to -be disposed Rf hy direct
reuse, Mciiin-gé 'Er W=liileT.r¢i§s€~i'§ .ilise tappriority,ws izgischa;;ge".p4;\jm§t has been

MES 4é16dw; qua §pHhgsP1a@e,.SUiua 2 »'CFiandler,AZ Phane'3¢f80I759§96431 48brrne-me 2
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obtained and will serve as a backup for disposal when reuse and recharge disposal options are not
available. At this time, development Planning has hot been finalized, specific reuse disposal sites have
not been determined, and a water balance has not been developed

b. No! all pumps are manybldezl as shown on Dwg. PG

assumes t{ii§ cpmmeni gerfains to Design Report Sec'tion 4.7 Tertiary Pump Station acid Drawing
N8~ The tertiary pump statigm pumps are manitlolded, per Drawing M23= Drawing NG has been
revised

14 .Pwsgide a .qqmglezg list of the permit that will be required from ADEQ ADWR, MG4Q& etc. and the
srafus/sched1de.ofwch

A comical¢fe» list 6t"tlie permits that will be required from ADEQ, ADWR, MQAQD, etc, and the
Stains/schediiletal£ each has beenfatided to the Design Reporters Section 5.0 for your review

DRAWINGS

ll. A hydfaulie pfofilé overall process schematics needed

Please see Drawing M27

a ldentpjw the 100-yearjloodplain. ofthe-HassayampaRiver fit extends to the site

b. Show the property line. andthe requb°ed3507/2setback

Show thelands that are reservedfor the WRF.when it is expanded to its ultimate capacity of 10 MGD

d There appears ro be little provisioner vehicle parking. Check

The .facility Site Plan, prepared for the Special Use Permit obtained from the Marieoga County
Rlitiining aNd Development Department,.includa identification of the 100-year tloddplain, tHe property
line at\!!350-ft setback, the buildout envelope, and vehicle parking. The SUP Site Plan is enclosed for
your Fcivlew

13: C325 It appears that a. slgttf icons amount of storm water couldjlow. down the ramp tO the solids awtdling

c,

a What is £129 capacity Zfrite Fly8t SXV-»pump In relation to the malrimwzm sturm Wtrterflaw

T l i e l l1IFY¢ar. 2-hn.§to.nnwat¢§:lllbw ibrthe area outside the solids handling building Thai; c6n;ril§ut¢s. to
the Sump chlculatéil to be .50 giulia based in a 2.8-inch depth of- smrinwater.. Tlié itapdtiti Qithe
Fbtsf sX:s pump is S03nm

6. Is inhere anjériifng =rir sbfférs .liéiliéiling area that wwzd Ea damaged bi/ jlzradfng a».8=. eqtlipmetvs
chemicals)?

Thaw M fwthiiig *la tubsolids hauiaiing wed that 'Would Be dMiaaged .Hy ilnudig Ilia '§§*§n¥n¢! nw Rf
the Solids Handing.8uilding also includes a floor drain system that includes.. duplex..p.um§s that _vkmnld`
again. any .flood gygiér in use; i1§:ain,Manlml§. In-mn Siatinn

ii. Sectféws EYKT! & .2i7C2 slaws a major retaining ail bu!21C?l REappears IQ .éhaw tfilrtwrolgi Qantour
lines between the the will. 3Z'hecA:

1

MES I 6100 Giig<sprin§s944 85226,-f P\i0ne.4§n4z59 se43 =~ Ffvs4805rrom.108
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The area between the retaining wall and the paving was incorrectly triangulated creating a low spot
This mistake has been corrected on DraWing CO. The grade now slopes away from the wall to the
pavement to ensure effective stormwater drainage

IN. GO: What is the ojfsile source or destbrdlion of the 8 " PL 6 "PB, and 6 " PW that enter/leave the site?

stated in the respeuse to .Cqmment. 4, the influent lift etatien and colleclipn system are being
iiesigtieii under 8 separate con ¢i*2.ct and gm a lagging sehédule £6 the WRY deéigit. The* plalft MMQM
pefalile water . iutluentf and. the plant effluent (reclaimed water) enter or exit the site at the faeiligg
i8x§.l%a'9eg along Intliagl Schiiel Roail. The collection sys tem and water distribution system designs will
lie éenriliiiafed m. :Le iiiili this l0¢aGon

ii. SO Eleclrfzfd RQQnrZ0per'a£lo11s Building Plan oz EI. I I02,00.° Whore is* fudge door 5¢I2e4!z4l¢. 1¢1ind<2w 5chea'zde
aiz4l!ji»i°18h;§chedWe.?

To; brr, windcyv, god finishschedilles are the responsibility of the ntoniraetcm and 'Will be selected and
impleiiiéntgd during tlieshap drawing review process

lei SQ- Solids Handling Plan az El. 1097.00, l086.00: Does the required live load of 150 psi on the» Solids
at EL 109200 .consider the weight of the centryitge and the vibration that it will eqcpqnienqe

Hove31truch4rdI calculations been performed?

Tl1é= final structural calculations and design are .the responsibility of the contractor's structural
designerand will be completed during the shop drawing review process prior to construction

Grating is shown over the UV channel in Section I
locations.. Conti

MCESD lypicallv f inds a solid cover is such

MES has replaced the grating originally shown with checker platc and Drawings SO and M23 have
héén revised accordingly

18. AN overall meehqnical layout drawing showing the top of the Main Process Structure (simiklr in

Lécbpe/Scévle to Dy/g 84) is needed to show

a. the lovqtionfroute fall surface p&zeline.sr and equipment

b. The.i'baatia4 ofall.hatche.§ vents, lowers

Please swbrawing M18

0. It appewas tliaawthere ere twoseparare I/2-ton cranes in the Solids Handling Area neither of Wlizbhrare

aéivifethe centrilil8e I; not evident how the cranes will be to, remove equal:;tnenL Please explain

Zi. .The kelli! fn LS%dfo1Ei.§ I .&2 appéiirs inadequate.. Gheck

Itlte Ixoalés areretrgciiilile and.thei;~ elgvatiogns can be set using hand C9g!@.rQ!§

'eczfeneé Er EI: !iZ97.0U: Will the £Iwzd5pail along the edge of :he slab coryflicl with die cnwze
operation

TIls'f:no4aepante crauu- iiave fimdtions In moving the centrifuge -Tllle crane-.on ilia mdnerill
sum lwuiiel 16 thwmnztlw wiz of the sow Handling- _lnuilding -is mqggrnu-14 slikle age wentclhlze
. , 1 | Le Eroiii ilieeli6iiéln¢, The wine Buena l\\bli6i 8Il rims new Tue

M I ! lumguzeathr l;in\1l:n8!1¢ml»ly as the lower level

mes=- e1oo.w sue Springs Place. Sullle 7 rel-ifankxlgr. As assize 'Q phone 486959-964a. EAX 4804?06-1106
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The handrail along the edge of the slab is removable and therefore docs not conflict with the crane
Qperation.

20. MI6, Plan View:

a. The chemicaljill points are very close together and milvtalceat could be made during loading;

THe chemical quick connect points will be cnuspicuously labeled 'to prevent filling mislakéfi-

iz. Thae.s.hqyld be qdrainqge paid below the Jill Pvfnl thatjreiyzgns spill; IQ (he pr:oces4~., is .shown..
spilllv wouldjlow down the ramp and be pumped tau storm water basin.

The chemical quick qouneét pfiints have .been moved inside the Solids Handling BuiI¢lin8» Any chemical
spills will M éqntaineil inside the ghémichl containment area. Please see réviWd l}rinving§.M1,6.

I71ere must be aredueed pzesswweprinciple baclgflow preventer on the PW line to the wrier sojiezier.

A reduced measure principle hsekilow preventer lies been aildbd on.tiiel?W [ire tn th1ewa;¢r Wiener.
Please so llrawll ig MIN.

C;

2/; 1v2~

a. MCESD considers the Remote Influent Pump Station as being part of the Sif5mil the design for
review.

Describe how #be RIPS operates in conjunction with the WRF.

c. Alarms of t71e RIPS must be signaled to the WRF and to the duty operator gfzhe plant ism 't fqffea

b;

Please see the previous responses to CommeNts 4 and 14. Operation of the [fluent Pump StatiOn and
the alarms require will be coordinated with the RIPS designer-.

22. NO: Showthe screening - grit removal discharge and also the Headworlcs odor corztrolconnecziorz.

The screening~grit remove! discharge and the Headwords odor control connection have been added tO
Drawing NO.

23. N41 etc.: Equéxment controls are all individual panels. Show how the overall system will-.be canlrolledand
grQ.\4¢¢ a control logic description..

The equipment controls and the control logic description are the responsibility of the contractor'S
EI&C designer,

24. N43

Lines "L" Ana! "Ti" apjiékir to re"c'z°rculate mruerial./om the SBR back to rife' Mad of Me SER ?le@41s¢
explain ha pzapazse éfibése rrpparénf recifeularion lines.

The .TatTybi. SIR 'in¢iérp§ra'tle§ 'a jet aeration systelgi,char Gperatés hsiug caiiigvessggg air mixed
witli..a niotivéliqiiitl. Diiiiiig lie Réiéli.Phase of.Narmal0pe;€iiHdn, mike!! liquor is.drawii thiéisngiftlie
sludge céllectfian xggnifank 44 949 motiivp pumps and .used Gs tlze motive l iquid, I i . entrained with
eztmpiiéssiéd air any! iniééted facie i¢i1io.tI19ia.sin.. Lings L and? fégnésént the recirciilatéil mixeérliquor
firm each .SBR llséill Ada' React Phase aeration.

b Five pzpelmes areshownconnected oz a porn! to the I tight of PR PVT Cheek and explain

Lines I and M are notconneétion t6.PR»PV-4. Please see revised Drawing NO.

25 N5 The are two lines J on the left side ofthedrawmg Check and/'rx

Mes..-%10a=W. Gila.§p1¥ngs ptace..$utle chandler, Az 8522612 Phbne4807759.96429 i=1b:5é#aoZ7064.»loe .5
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This error hasbecn corrected. Please see revised Drawing NS.

26. N6:

The jillrate chemical line that originates on N10 as "AA " ism 'I shown here. Check czndfx.

The filtrate chemical line "AA N10 From Odor Control" is shown on the Filter P&ID Drawing NO
directly above the Global Water logo.

b What do the zoo compressors I'lL AC l & two do' The dzscfzarges Ar en f connected to anyihmg

FIL-AC~1 and FIL-AC42 are for Elder analyzing.

a.

27. N8:

a The Effluent Storage Tank.isrr'!~shown on the site plan. Where .8 it?

The'EMu'en¢ Stbraze Tiiikivils deleted' from the project. Drawing NG has etti revised Te; shew age
.plant effluent~diseha"rging to the reclaimed water distribution system ordiseharge.

b. Zipieally there Qlf release valve on the discharge ofvertical mrbiine Check the need;

The air vacuum release valves in the. vertical turbine pumps are shown enllrawing M23 and Secliiin
ZMM24. Drawings M23 and .M24 have been revised to include labeling of the AVKS.

A LSH and PSH have been added the hydropncumatic tank and Drawing- N8 has been revised.
accordingly.

e. Sho12Idn"t the hyropneumatic tank also have a LSH and PSH?

28. NO..

a. A hoe/g/low preventer is needed on the PW line to the polymer control panel.

A backflow preventer has been added on the PW line to the polymer control panel.
Drawing NO.

b. Note I is indicaledbut not/owzai Check.

The Note I reference has been deleted. See revised Drawing NO.

See revised

29. NIO:

A btlckllow preventer nszéded on the NeWline ro the Odor Control Unit.

A backllawv preventer has' béén aaded oN the pw line to the Odor Cnntml Oni;. so Revised l'Jravmii1g=.
NIO.

4 ls 'L the exhtliiét air tb 8e. wed as paw of the aeration prcxress? This ism 'Z Shown.

Tire exhaust air is not ;nt9nd tc be used as par: of the aeraliqn process.

SPECIFICATIONS.

38. A se¢.0f;signed.amdséaIed specifications is needed

.Brojeci spehiliwiijéns Have not been prepared. Pea: the i,nt¢nd¢¢. il§i84Zbnild pg8o°¢gremejnt,..gag
cqiriiiment. will* be §i§écif1ed By iitbdel .number and eqyipmcnt ,sélelitfon véill .be finali2!i£§d bY slip
.¢1;:gygingsub.mif§gl§

mes *?610QW: Gaa3nHn9§ Pla¢es..$uiae 7.5 Ghan8lé£,AZ a5226 -EM4802159-9<;1.43 » FAmminas-1194 6
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We trust that the responses provided .herein will be sufficient response tall deiiclencxes
or concerns, please contact me at 480-779~9608

Ifyou have questions

Sincerely

Bkiaii p; McBride, P.E

Piincigai

Mt:Bridb Engineering Solutions, Inc

EnclosureS

CC Jason Bethke, RE., Direcf6rof` Engineering, Global Water Resoux'ces

MES;» Gib ow. Gila Spi'ii Qspl@jQe.sulfg 1 » cl==a:wdl.er, 8s22e=-=1=41i¢>ne=4341n*7s9-94436 EA);48080641.06
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1.0 INTRODUCTION

The Hassayampa Utility Company, Inc. (HUC) Hassayampa Ranch Water Recycling Factory (HR WRF) will be

located on the north side of Indian School Road, east of 339"' Avenue in Maricopa County. The facility will be in

the southeastern quarter of Section 22, Township 2 North and Range 5 West of the Gila and Suit River Base and

Meridian. The Hassayampa Ranch service area includes approximately 2,050 acres of land, predominantly north

of Indian School Road and East of 343'" Avenue

The HUC HR WRF is planned to be constructed in three phases beginning with 0.5 million gallons per day

(MGD), expanding to l MGD in Phase ll and 3 MGD in Phase III. The size of the WRF will allow for a build out

capacity of up to 10 MGD, while maintaining 350 foot setbacks, but only three phases are planned at this time

The HUC HR WRF will be designed, constructed and operated so as to ensure the greatest degree of discharge

reduction achievable. This facility will employ advanced wastewater treatment technology that includes

nitrification and d nitrification to produce Class A+ reclaimed water that can be directly reused for irrigation, or

recharged. Discharge to the local surface water body will only take place when the volume of recycled water

produced exceeds the reuse demand and the recharge capacity

The recommended

following

wastewater treatment processes to be employed at  the HUC HR WRF will  include the

[influent Pump Station

Primary Treatment

Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

Sequencing Batch Reactors

Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Chemical Addition Facility

U:\0l-Pmjec\s\080l~GWR~Hassayampa WRI~\7,0 Reports & Tech Memos\7.1 Design Reporls\HR Design Report real 070208-dcex Page 1-1



I II 2012 2,850 7, 140 1.0 i

III\ 2017 8,570 21,425 3.0
1

Phase
PI Year

Completed

No. of

Dwelling

Units

Total Estimated

Population

i I 2009 1,425 3,560 0.5 l
2

l
I

Treatment

Capacity

(MGD)
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2.0 WASTEWATER TREATMENT CRITERIA

The first step in the design of the HUC HR WRF is to determine the quantity and quality of the influent flow to be

treated and the standards that the reclaimed water must meet. These factors determined the type, sizing, and

characteristics of the unit process required for the facility. The wastewater treatment criteria developed as the

basis for the design of the HUC HR WRY include influent wastewater quantity and quality, required treated water

quality, and biosolids quality

2.1 Influent Characteristics

The characteristics of the influent wastewater include average flow quantity, flow peaking factors and flow

quality. All the influent characteristics have been based on published and accepted ranges for Phoenix, Arizona

empirical data, and MES experience

2.1.1 Influent Flow Quantity

The HUC HR WRF is planned to be constructed in three phases to service the residential and commercial

developments within the service area. Wastewater generated has been estimated based on the number of homes

expected to be completed in a specific time frame, 2.5 people per dwelling, and a wastewater generation rate of

approximately 140 gpcd. The equivalent wastewater generation rate per dwelling unit is approximately 350 god

per Maricopa County recommendation, as presented in Table 2-1 below

Table 2-1 Wastewater Phasing Schedule

The Hassayampa Ranch Service Area presented in the 208 Plan Amendment includes a large enough land area

that, if fully developed into residential projects, could result in a build out flow of approximately 10 MGD. At

this time, the HR WRF is being planned as a 3 MGD facility

2.1.2

The HUC HR WRF is designed with the following peaking factors listed in Table 2-2

Flow Peaking Factors

U:\0l-Pmj¢cts\080 I-GWR-Hassayampa WRF\7.0 Reports & Tech Memos\7.l Design ReportsWIR Design Report real 070208.docx Page 2- 1



Phase
'HI
9

II|
1.0 2.5 2.0

III 3.0 2.0 2.0

Is
I
i

0.5 3.0 2.0
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Table 2-2 Design Peaking Factors

The peak hour factor will be used in the sizing of preliminary treatment equipment and sequencing batch reactor

equipment and basins. The max day factor will be used in the sizing of all equipment downstream of the post

equalization tank, including the filters and the ultraviolet disinfection

2.1.3 Influent Wastewater Quality

The wastewater characteristics assumed for the HUC HR WRF design are presented in Table 2-2. These

parameters are signi f icant ly higher than the typical  values that  have been previously approved by the

environmental regulatory agencies. Data collected from Global Water's existing Palo Verde Utilities Company

Campus l WRF and other existing wastewater plants serving newer developments in Arizona have been showing

an increasing strength of wastewater in the last few years. Examples of recent BOD strengths include the PVUC

Campus l WRF (300 mg/l), Cottonwood WWTP (363 mg/l), Anthem WWTP (300 mg/l), and Verrado WRF (280

mg/1). Based on this data we believe that it is prudent to raise the expected wastewater strength to levels that are

in line with recent data for other new developments within Arizona. It is also recommended that once the first

phase of the facility is operating the historical wastewater strengths should be tested and analyzed prior to the

design of the Phase 2 expansion to verify the wastewater strength assumptions. A summary of the wastewater

strengths and assumptions for this design are presented in Tabie 2-3

U:\0I»Projcc\s\0801-GWR-Hassayampa WRR7.0 Rcpons & Tech Memos\7.l Design Repons\HR Design Report real 070208.d0cx Page 2-2



Contaminant Unit

Typical Concentrations H U C

Hassayampa

Ranch WRF

Concentration
Weak Medium Strong

BoDy mg/L 110 220 400 300

TSS mg/L 100 220 350 300

45Total Nitrogen mg/L 20 40 85

pH 6 7.5 9
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Table 2-3 Influent Wastewater Concentrations

2.1.4 Industrial Wastewater

The HUC HR WRF is not expected to receive Hows that contain industrial, hazardous or mining wastewater

pesticides, PCBs, or radionuclides. The service area will include residential property and light commercial

developments. HUC requires permits for all connections to the WRF. The permit review process allows a

decision to be made on whether pretreatment is required before discharge to the WRF collection system. The

HUC HR WRF will conduct periodic monitoring to detect industrial discharge

2.2 Treated Water Quality Criteria

The HUC HR WRF has been designed to meet Arizona Title 18 requirements for Class A+ reclaimed water so

that all water produced by the facility is available for direct reuse and recharge. Per Title 18 (Rl8-l 1-303(A)), the

wastewater will undergo secondary treatment, filtration, nitrogen removal treatment, and disinfection. Table 2-4

summarizes the Class A+ water quality requirements and the design treatment criteria

U:\0l-Projects\()80I-GWR-Hassayampa WRF\7.0 Reports &Tech Memos\71 Design Repons\HRDesign Reportreal 070208.docx Page 2-3



Water Quality Parameter

TSS (mg/L) 300 NA <10

Total Nitrogen (mg/L) 45 <l0 <8

pH NA 6.5 -9.0 16.5 - 9.0

Fecal Coliform (#/100mL) NA None Detected None Detected

<20
Single Sample Maximum Fecal

Coliform (#/ l00mL)
NA 23

24-Hour Average Turbidity

( n T h '
NA < 2 < 2

Maximum Turbidity (nTh' NA 5 < 5
I4

BODY (mg/L) 300 NA <10
I
4
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Table 2-4 Summary of Class A+ Water Quality Requirements and Design Criteria

Chemical addition facilities will be available Io provide coagulant addition if the 24-hour turbidity criteria are not me(

U;\0I-Plojects\080l-GWR~Hassayampa WRF\7.0 Reports & Tech Mt:mos\7.l Design Repons\HR Design Report real 070208.docx Page 2-4
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2.3

The HUC HR WRY will generate a waste sludge that will be hauled offsite for either disposal in a permitted

landfill or beneficial land application. For disposal in a permitted landfill, the sludge must not contain any free

liquid as defined by Method 9095 Paint Filter Liquids Test. The test is described in Test Methods ya

Evaluating Solid Wastes, Physical/ Chemical Methods (EPA Publication No. SW-846). In order to pass the Paint

Filter Liquids Test, sludge must have a dry solids content of approximately 17-20 percent with no free water- For

land application, the sludge must meet the "Class B" requirements, as described below

Biosolids

The U.S. EPA 40 CFR 503 regulations, specifically 503.32(a) and (b), require biosolids intended for agricultural

use to meet certain pathogen and vector attraction reduction conditions. The intent of the Class B requirements is

to ensure that pathogens have been reduced to levels that are unlikely to pose a threat to public health and the

environment under the specific use conditions. For Class B material that is land applied, site restrictions are

imposed to minimize the potential for human and animal contact with the biosolids for a period of time following

land application until environmental factors have further reduced pathogens. (No site restrictions are required with

Class A biosolids.) Class B biosolids cannot be sold or given away in bags or other containers. The criteria for

meeting Class B include testing to show that the biosolids have less than 2,000,000 colony-forming units per grain

dry weight of total solids, or that the facility produces the biosolids through one of the following processes

Aerobic Digestion

Air Drying

Composting

Lime Stabilization

Equivalent Process to Significantly Reduce Pathogens (EPA-defined)

The HUC HR WRF will be designed with a full-capacity aerobic digestion process and mechanical dewatering

equipment to meet the criteria for Class B biosolids

U:\0l»Pmjects\0801-GWR-Hassayampa WRF\7.0 Reports & Tech Mem<1s\7.l Design Repons\HR Design Report real 070Z08.docx Page 2-5
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3.0 TREATMENT PROCESS DESCRIPTION

The Hassayampa Utility Company Hassayampa Ranch Water Recycling Factory (HUC HR WRF) will be

constructed to meet ADEQ BADCT guidelines. The ultimate treatment facility will be a 3-MGD sequencing

batch reactor (SBR), activated sludge wastewater treatment facility that includes nitrification and denitrification

and tertiary treatment using filtration and UV disinfection. The facility will be constructed in phases. Phase I

consists of a 0.5 mud plant which will then be expanded to l mud in Phase II and then to 3 mud in Phase III. The

3-mgd module will consist of two sequencing batch reactors, a post-equalization basin, an aerobic sludge digester

tertiary filtration, UV disinfection, and mechanical solids dewatering

Wastewater flow will be received at the influent lift station located on the treatment plant site. The influent lift

station is part of the collection system and is therefore not a part of this design. A General Permit Type 4.01 will

be obtained for this lift station and it will be fully enclosed and odor controlled

Flow will be pumped from the Influent Lift Station to the Headworks where it will be passed through a screening

and grit removal combination unit. The unit will use a perforated screen to remove trash and rags followed by a

grit chamber, where the grit will be allowed to settle and then removed. Flow from the combination unit into the

SBRs will be controlled using motor-operated inlet valves. The treatment plant will have alarms that will be

connected to an automatic dialer system for failure protection. The standby generator will be sized to run the

critical wastewater treatment plant units and the pump stations in the event of a power failure

The wastewater treatment plant will be designed to meet a recycled water requirement of 10 mg/L for BODY and

TSS and < 8 mg/L for total nitrogen. The total detention time in the SBRs for treatment will be approximately 19

hours at average design flow utilizing one basin. A total retention time of over 37 hours will be available if both

basins are utilized. All tanks will be constructed with reinforced concrete and leak tested prior to being placed

into operation. Denitrification will take place under mixed anoxic conditions in the reactor after nitrification is

accomplished under aerobic conditions. Anoxic conditions will be created by operating mixers without aeration

Settling will occur in the reactor prior to effluent being decanted into a post-equalization basin. Sludge will be

wasted to an aerobic digester for further treatment

Each SBR will operate 4 alternating and overlapping cycles per day (6.0 hours per cycle) followed by decanting

and sludge draw

Anoxic Fill

Aerated Fill

D nitrification

React

Settle

Decant

Sludge Draw

Introduction of Raw Influent without Mixing or Aeration

Mixing Only with the Introduction of Raw Influent

Aeration and Mixing with the Introduction of Raw Influent

Aeration and Mixing without the Introduction of Influent

Typical Quiescent Time 45 - 60 Minutes

Typical Decant Time < 120 Minutes

Typical Sludge Wasting Time < 30 Minutes

Time Varies Depending on Settle, Decant and Sludge Draw Times

U:\0l-Pmjects\0801~GWR-Hassayampa WRR7.0 Reports & Tech Memos\7.l Design Reports\HR Design Report real 070208.docx Page 3-1
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The SBRs will be operated at a water depth of just under 12 feet at the start of a cycle. The maximum water depth

at the end of a cycle will be 18.0 ft at average design flow for Phase I. Jet-aeration manifolds will be used for

mixing and aeration in the SBRs. Dissolved oxygen levels will be controlled using DO. sensors which will

control the operation of the blowers

Each SBR includes a solids excluding floating decanter with an automatic control valve. Supernatant will flow by

gravity through the decanter to the post-equalization basin. The maximum water depth in the post-equalization

basin will be just under 10 feet which will be 2 feet below the minimum water depth in the SBR to allow for the

decant valve to remain fully open. Post-equalization will be used to equalize flow from the SBRs and create more

uniform loading to the filters and the UV system

Following secondary treatment, the secondary effluent will be pumped from the post-equalization basin to the

tertiary filters. The automatic backwash sand filters will be sized for a maximum daily peak flow rate equal to

twice the average design flow of the facility. The tilters will include automatic backwash cycling with a total

backwash volume equal to approximately 0.75% of the daily filtered flow rate

The filtered effluent will flow by gravity to the UV disinfection system, which will consist of a series of UV

banks installed in an open channel configuration. The UV lamps will be designed for twice the average design

flow with one module on stand-by. The bulbs will be low-pressure, high intensity with variable UV output that is

determined from the filtered effluent turbidity. The UV system also includes an automatic cleaning mechanism

that will continuously reduce the bulb fouling and extend bulb life to 8,000 hours. Spare bulbs and sleeves will be

kept on site to expedite repairs. In the event that the UV system is offline or fails catastrophically, liquid sodium

hypochlorite will be added to ensure proper disinfection. Sodium bisulfate will be available for dechiorination

prior to recharge or surface water discharge

Following UV disinfection, the reclaimed water will flow by gravity to the tertiary pump station. Recycled water

will be pumped to irrigation sites for direct reuse as a Class A+ reclaimed water. During winter months when

reuse of all reclaimed water is not possible, it will be recharged or discharged to the Hassayampa River under an

AZPDES permit

Sludge will be stabilized to Class B level in the aerobic digester, which is designed for a hydraulic detention time

of 24 days, and decanted to approximately a 2% solids concentration. Liquid sludge will be thickened to

approximately 20% solids with a centrifuge and trucked to an approved landfill, or to permitted agricultural fields

for land application

U:\0l-Projacts\080 l-GWR-Hassayampa WRF\70 Reports 8: Tech Memos\7.l Design Reports\HR Design Report real 070208docx Page 3-2
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4.0 TREATMENT UNIT PROCESSES

Based on the original criteria for the facility provided by Global Water Hassayampa Utility Company, the

wastewater treatment processes to be employed at the Hassayampa Ranch WRF will include the following

Influent Pump Station

Primary Treatment

Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

Sequencing Batch Reactors

Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Standby Chemical Addition Facility

4.1 Influent Pump Station

In Phase I, the Influent Pump Station will be constructed as a large diameter pre-cast manhole. As Phase II and

Phase III are implemented, a wet well will be constructed to accommodate the additional pumps. The influent lift

station will be part of the collection system and is therefore not a part of this design. A General Permit Type 4.01

will be obtained for this lift station

4.2. Primary Treatment

Primary treatment will consist of a combination screening/grit removal unit which works by separating the solids

from the How in a screening zone. The screened, degritted liquid will How over a weir to the SBR's while the

dewatered solids and grit will be discharged through chutes for disposal. The preliminary treatment equipment

will be fully enclosed to minimize odors and will be installed within the headwords building. The entire

headwords building will be odor controlled

The preliminary treatment for Phase I will have the following components

Influent Combination Unit for Screenings and Grit Removal

Bypass Grinder Unit

Disposal Container

U:\0l-Pmjects\0801~GWR-Hassayampa WRF\7.0 Reports & Tech Memos\7-l Design Reporls\HR Design Report real 070208.d0cx Page 4- 1



Parameter Design Values (Phase I)

Number of Units 1

Screen Opening Type Perforated Plate

Screen Opening Size (mm) 6.0

Hydraulic Capacity, each (mud) 3.5

Firm Hydraulic Capacity (mud) 3.5

Number of Disposal Containers l

Estimated Screening Volume
(CF/day)

6
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4.2.1

Wastewater from the influent pump station will be pumped to the combination unit where the screenings and grit

will be removed. The combination unit will have the capacity to treat the peak flow for both Phases I and II. An

emergency bypass line with an inline grinder will be installed in case of a failure of the combination unit. A

second combination unit will need to be added for the third phase

Screenings/Grit Removal Equipment

Screenings wil l be collected and disposed of through a chute to a dumpster. To minimize the volume of

screenings produced, the combination unit will dewater the screenings through compression in a dewatering zone

and dispose of them in the disposal container. Water removed by the washing/dewatering process will be

returned to the head of the plant through a drain line which returns the flow to the influent pump station by way of

the drain manhole pump station. The conceptual design parameters for the preliminary treatment system are

presented in Table 4- 1

Table 4-1 Preliminary Treatment System Parameters

4.2.2

An in-line grinder will be utilized in the event that a bypass of the combination unit occurs due to a failure or

blockage of the unit that trips the high alarm. The grinder bypass line will feed the influent to the SBR basins

under this emergency condition

Screenings/Grit Removal Bypass Grinder

4.3 Se c onda r y  T r e a t me nt

Secondary treatment will consist of two sequencing batch reactor (SBR) basins and a post-equalization basin

Two cast-in-place SBR structures and one post-equalization basin are planned for the first phase of this facility

The secondary treatment process will be split into two parallel trains of equal capacity. Two basins will allow for

the operational flexibility of taldng one basin out of service for a short period of time for maintenance, as needed

The bioreactors will be covered and odor controlled
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4.3.1 Sequencing Batch Reactors

The two SBR basins will be operated in staggered cycles that are approximately 6 hours in duration, with each

cycle consisting of 5 different phases to achieve maximum yield. The first phase will be an Anoxic Fill, during

which the basin will be loaded with wastewater without aeration, and the soluble BOD will be absorbed and

stored by the facultative biomass until air is received to metabolize the food

The second phase, Aerated Fill, will be initiated once approximately 75% of the fill period is completed. The

blowers and pumps will be started and provide air and complete mixing to initiate the "feasting" period of the

biomass. During this phase, the biomass will begin to metabolize the food it has absorbed and nitrification and

denitrification will start to occur. The ammonia in the wastewater will then be converted to nitrates within the

aerated plume of the basin. The nitrates will then be converted to nitrogen gas within the low dissolved oxygen

areas of the basin. The denitrifying organisms will use the BOD as a food source along with the oxygen by

product from the nitrate conversion

The third phase, D nitrification, allows for additional denitrihcation time. During this phase, the blowers will be

turned off and the mixing pump will continue to mix, providing anoxic mixing to drive denitrification

The fourth phase, React, will occur after the basin has completed filling, and the influent flow will be diverted to

the other SBR basin. Since the influent flow will be diverted, no more food for the biomass will enter the basin

forcing the organisms to scour for any remaining BOD. Aeration will continue in the full reactor until complete

biodegradation is achieved, mixed liquor will then be drawn into and recycled within the motive pumps through

the jet aerator. The React phase will continue until the food is consumed and the biomass starts entering a

famine" state. A True React occurs where there is no influent or primary effluent within the reactor and is

essential in achieving intense famine conditions for optimum organism selection. Self cleaning D.O. probes will

monitor the D.O. levels and signal the blowers and pumps accordingly

The reactor will then enter the fifth phase, Settle, where the biomass will be allowed to settle in perfect quiescent

conditions, no influent will be introduced and no secondary effluent will be decanted. Since the reactor will be

under true quiescent conditions during settle, 100% of the reactor capacity will be available for separation. Once

the Settle phase is completed, the secondary effluent will be decanted and sent to the post-equalization basin for

further processing. The decant phase will continue until approximately the upper 1/3 of the basin is discharged

The conceptual design parameters for the bioreactor, as calculated by the manufacturer, are summarized in Table

4-2. The manufacturer's complete calculations are provided in Appendix A
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Parameter Value (Phase I)

Reactor and Process Char.

Design MLSS (mg/L) 3,000
Hydr. Retention Time (days) 1.58
Aerobic Sludge Age (days) 8.5
System SRT (days) 17.0
Biosolids Yield Factor (per d) 0.54gvss/gBoD
Oxic F:M (goon/gmLss/d) 0.25
Syst. F:M (gooD/gMLss/d) 0.13
Process Parameters

Avg. COD removed (lb/d) 2,189
Max. COD removed (lb/d) 3,440
Min. SRT peak load (days) 7.3
Avg. bio solids yield (IbId) 547
Avg. net sludge yield (lb/d) 1,039 (COD)
Max. sludge yield (lb/d) 1,352 (COD)
Req. aerobic mass (lb MLSS) 9,853
Req. aerobic volume (MG) 0.39
Aerated portion of cycle (%) 50.0
Req. total SBR volume (MG) 0.79
SBR Basin Design

# of basins 2

Length (ft) 65
Width (ft) 45
TWL @ avg. How (fl) 18.0
Total SBR volume (MG) 0.79
Total SBR retention time (hr) 37.8
Standard 02 Req. (lbO2/d) 3,285
Process Design

No. batches/day/SBR 4.0
Max. Fill Time (hr) 3.0
Complete Cycle Time (hr) 6.0
Design Air Flow (SCFM) 579
Total Number of Blowers 2 (incl. spare)
Air Flow per blower (SCFM) 579
Total Number of Pumps 2
Total Pump Head (ft) 21
Flow per Pump (rpm) 2,746
Required Jet Head (ft) 17

Total Pump BHp/basin 19.2
Volume per Decant (gal) 62,500
Average Decant Flow (rpm) 2,083
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Table 4-2 Bioreactor Design Parameters
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Parameter Design Values

Length (ft) 65

Width (ft) 25

Maximum Water Level (ft) 9.9

Minimum Water Level (ft) 3

Maximum Capacity (MG) 0.2

Decant Volume (MG) 0.0625

Pump Type Submersible

Number of Pumps 2 (1 Duty/1 Standby)

Pump Capacity, each (mud) 1

Pump Capacity, each (rpm) 695
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4.3.2

A post-equalization basin will be constructed as part of this design. The basin will reduce flow variations to the

downstream filtering and disinfection processes, thereby increasing the effectiveness of the processes and

reducing the cost of the equipment required. Post-equalization will also ensure that there are not large variations

in flow for the metering pumps and chlorine analyzers. The equalization process for Phase l is required to

accommodate at least 70,000 gallons of flow storage volume. The designed basin wil l  have a capacity of

approximately 2 decant cycles. The basin will be a self-cleaning non-aerated type, with a bottom sloped towards

a sump located in the corner of the basin

Post-Equalization

Due to plant hydraulics, the post-equalization basin will also contain two submersible pumps that will pump

secondary effluent to the filters. The pumps will be added during the first phase and will serve as duty and

redundant units. Phase 1 Equalization Basin design parameters are summarized in Table 4-3

Table 4-3 Post~Equalization Basin Design Parameters
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4.4 Tertiary Treatment

Tertiary filtration follows the secondary treatment process and is required in the production of Class A+ reclaimed

water. Filtration lowers the turbidity of the treated wastewater and removes solids prior to disinfection

Conventional tertiary filters, automatic backwash filters, generally include one or more layers of sand or

anthracite media, and use water backwash or air scour for media cleansing

Disinfection of the wastewater is required for the production of Class A+ reclaimed water. Currently the two

most common means of disinfection for tertiary treated wastewater are chlorine disinfection followed by dh

chlorination, and ultra-violet light (UV) disinfection. However, chlorination requires the use of a contact chamber

that has a relatively large footprint. In addition, the use of chlorine in the quantities required for disinfection

would not be consistent with the goals of the design to minimize the use of all chemicals, and the use of a

chlorination/de-chlorination system as a primary disinfection choice also increases the future regulatory risk in

regard to disinfection by-products. Therefore, this facility will utilize a UV disinfection system with sodium

hypochlorite available in the event a failure of the UV equipment occurs

4.4.1 Sand Filtration

The secondary effluent will be pumped from the post-equalization basin to the inlet channel of the pulsed-bed

(rapid flow gravity) tertiary filters. A chemical injection point will be provided prior to the flow entering the

filters to allow for coagulant addition to aid the filter process. The flow will enter the filter cells through

proportioning weirs and cascade into the influent distribution trough and onto the filter cell sand through v-notch

weirs. The flow will then be distributed evenly across the sand through the use of splash plates. As the flow

reaches the surface of the filter media, the larger particles within the secondary effluent will be retained on the

media surface. The finer particles enter the spaces between the sand and grains, or the interstices, and will be

trapped. Over time, large particles will cover the filter media surface, thereby increasing the headless and causing

the water level to rise over the media surface

A diffuser will be part of the pulsed-bed Filter design and will use low pressure diffused air bubbles to create a

gently rolling motion in the liquid over the filter surface, thereby lifting floe particles from the media surface and

suspending them in the liquid. The bed will also have the ability to "pulse", or automatically regenerate the filter

surface without initiating a backwash cycle. This will be achieved by closing the filtrate outlet valve, trapping

atmospheric air in the underlain. The backwash inlet valve will then be opened and the backwash pump will

flood the underlain cavity with filtered water, pushing the trapped air up through the media to the surface. This

process will last about 20 seconds and dislodge particles trapped on the media surface and entrain them in the

liquid above the filter surface

An additional backwash cycle will be used for more thorough media regeneration. Once maximum headless is

achieved, the 3.5 minute backwash cycle will be initiated and stored filtrate will be pumped up through the filter

media, pushing a pulse of air up through the bed. The unfiltered water will be directed out through the backwash

troughs along each filter cell. The unfiltered water is then piped from the backwash troughs to the rnudwell, and

is then pumped to the drain manhole, and back to the head of the facility. Once the backwash cycle is completed
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Parameter Design Values

Type Pulsed-Bed Sand

Type of Media Sand

Depth of Media (in) 10

Number of Filter Cells 3

Filter Cell Length (ft) 16

Filter Cell Width (fr) 4.5

Filter Area per Cell (SD 72

Total Filter Area (aD 2i6

Average Filtration Rate (rpm/sD 3.2

Firm Filtration Rate (8Pm/st) 4.8

Firm Flow Capacity (mud) 1.0

Maximum Flow Capacity (mud) 1.5

Coagulant Addition Yes, prior to inlet channel
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the regular filtration cycle will be resumed. Because the filters will be located downstream of the post

equalization basin, they are sized for a max-day peak of twice the average daily flow instead of the larger peak

hour flow

Table 4-4 summarizes the design values for the tertiary filtration system.

pulsed-bed filters is included in Appendix B
Manufacturer information on the

Table 4-4 Tertiary Filtration System Design Parameters

4.4.2 UV Disinfection System

A UV disinfection system is recommended for the HUC HR WRF. The UV system for Phase I will consist of one

channel containing 4 banks of ultraviolet bulbs. Each UV bank will include a fully automated cleaning system

that eliminates the need for manual sleeve cleaning. The UV system power panels will be housed in weatherproof

enclosures located near the reactor units. Because the UV disinfection units will be located downstream of the

post-equalization basin, they are sized for a max-day peak of twice the average daily flow. The proposed design

criteria for the UV disinfection system are surrunarized in Table 4-5
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Parameter Value (Phase I)

Influent Turbidity (NTU) SO

Effluent Fecal Coliform (cful100 mL) Non Detectable

Log Removal >3

No. of Units 4

Flow Capacity per Unit (mud) 0.35

Firm Flow Capacity (mud) 1.0

Configuration Type Parallel

Design Transmissivity ( Transmittance %) 70
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Table 4-5 UV Disinfection System Design Parameters

4 . 5 Aerobic  Digestion

Aerobic Digestion will be provided to stabilize the waste activated solids (WAS). Builetin No. ll recommends a

retention time of 16 to 18 days for stabilization and for purposes of this evaluation, a conservative estimate of 24

days retention of the Average Daily Maximum Month (ADMM) flow of solids production has been applied. The

aerobic digester process equipment consists of aeration blowers, coarse air bubble diffuser grids, digested sludge

pumps, and a mechanism for decanting. The supernatant will be decanted from the sludge digester and returned

to the head of the plant via the drain manhole pump station. The design parameters for the digester are presented

in Table 4-6
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Parameter Value (Phase I)

Solids Retention Time (d) 24

Sludge Produced (based on TSS, lb/d) 873

Digester sludge concentration 2%

Digester sludge production (god) 5,300

No. of Digesters 1

Total Digester Volume (MG) 0.17

Percent VSS 75%

Standard Oxygen Required (lb/d) 878

Total Number of Blowers 2 (1 Duty/1 Standby)

Air Flow per Blower (SCFM) 700

Blower Discharge Pressure (psig) 9.33

BHp per Blower 41.1
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Table 4-6 Aerobic Digester Design Parameters

4.6 Biosol ids Dewater ing

The HUC HR WRF will utilize a centrifuge for solids dewatering based on its ability to produce a dry cake that

will pass a Paint Filter Test as required for landfill disposal. The centrifuge will be installed on a mezzanine

within the solids handling, and this elevated location will facilitate removal of the cake. The dewatered sludge

cake will drop down a chute into a disposal container below located near an overhead door to allow truck access

and dewatered sludge cake removal

The solids dewatering design parameters are presented in Table 4-7
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Parameter Design Values

Type Centrifuge

Number of Units 1

Internal Diameter (ft) 1.0

Feed Rate (rPm) 60

Sludge Feed Pump Type Progressive Cavity

No. of Sludge Feed Pumps 2 (1 Duty/1 Standby)

Digester Sludge Production (lb/d) 873

Digester Sludge Production (god) 5,300

Maximum Runs per Week (days) 5

Daily Sludge Load at 5 days/week (gal) 5,300

Maximum Daily Run Time (hrs) 1.5

Parameter Design Values

Number of Pumps 3 (2 Duty/1 Standby)

Pump Type Vertical Turbine

Pump Capacity, each (rpm) 500

Pump Capacity, firm (rpm) 1,000

Pump Capacity, firm (mud) 1.4

Chamber Surface Area, each (ft x ft) l3 x9
Assumed Wetwell Depth (ft) 7

Wetwell Volume (gal) 6,000
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Table 4-7 Centrifuge Design Parameters

4.7 Tertiary Pump Station

The tertiary pump station will deliver reclaimed water to both the on-site non~potable water (NPW) system via a

hydropneurnatic tank and the off-site reclaimed water piping system. The tertiary pump station will be located

downstream of the UV disinfection channel and will consist of a standard below-Qrade wetwell with three vertical

turbine pumps connected through a distribution manifold. Butterfly valves will be installed between the pumps to

allow one of the pumps to be used as a redundant unit for each system and to provide isolation of each pump for

maintenance or replacement

The design parameters for the Tertiary Pump Station are presented in Table 4-8

Table 4-8 Tertiary Pump Station Design Parameters
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Parameter Design Values

Number of Pumps (total) 2

Pump Type Submersible

Pump Capacity, each (rpm) 100

Pump Capacity, firm (rpm) 100

Chamber Surface Area, (ftp) 28

Wetwell Depth (ft)

Wetwell Volume (gal) 2300

Parameter Value (Phase 1)

Air Flow Rate (com) 13,800
Average Inlet HZS Concentration (ppm) 10

Peak Inlet HZS Concentration (ppm) 20

Minimum HzS Removal 99% or 0.5 ppm, whichever is greater
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4.8 Dr a i n  M anhol e  Pump Sta t i on

A drain manhole pump station will be utilized at the HUC HR WRY to recycle waste flows back to the head of the

facility. Throughout the treatment process, waste flows from the screening/grit combination unit, digester, filters

solids handling, and odor control will be piped to the drain manhole pump station. A force main from the drain

manhole pump station returns these waste flows to the head of the facility. The drain manhole pump station will

contain two submersible pumps, one for duty and one for standby. The drain manhole pump station design

parameters are presented in Table 4-9

Table 4-9 Drain Manhole Pump Station Design Parameters

4.9 O dor  Contr ol

A wet scrubber system will be provided for the HUC HR WRF to provide odor control. The wet scrubber will

utilize 3 stages to remove the offensive odors. In Stage 1, the process gas will be pretreated with slowdown from

Stage 2/3 as well as sodium hydroxide (NaOH) to remove 70-80% of the hydrogen sulfide (H2S). The air will

then pass through Stages 2 and 3, where an oxidation reaction will occur using NaOH and sodium hypochlorite

(Naocl) and removes the remaining HQS

Table 4-10 outlines the design parameters for the wet scrubber, and Table 4-11 provides details on the process

treatment units, type of enclosure and method of odor control

Table 4-10 Wet Scrubber System Design Parameters
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Treatment Process Unit Odor Control Enclosure Type

Headwords Wet Scrubber CMU Building

Secondary Treatment SBR Basins Wet Scrubber Concrete Basins w/Metal Covers

Aerobic Digester Wet Scrubber Concrete Basins w/Metal Covers

Tertiary Filters None N/A

UV Disinfection System None N/A

Tertiary Pump Station None N/A

Solids Handling Equipment Wet Scrubber CMU Building
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Table 4-11 Odor Control Summary

4 . 1 0 Standby  Che mic a l  A ddi t ion  Fac i l i t y

Standby chemical addition facilities containing filter coagulant will be provided to ensure that recycled water

turbidity levels are always within the permit limits of 2/5 NTU.

4 . 1 1 S t a n d b y  P o w e r

This facility will utilize a load-shedding plan which will allow essential process equipment to operate using an

800-kW stand-by generator for the 0.5 mud flow.
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5.0 PERMITTING

This purpose of this section is to identify the environmental permits that are likely to be required for the HUC NE

Campus l WRF. For a wastewater facility of this size with full solids handling capabilities, an effluent reuse

system, groundwater recharge facilities, and surface discharge, it is anticipated that the following environmental

permits will be required prior to or concurrent with the design

Aquifer Protection Permit (APP) - ADEQ

Reclaimed Water (Reuse) Permit - ADEQ

Arizona Pollution Discharge Elimination System (AZPDES) Permit - ADEQ

Underground Storage Facility (USF) Permit .- ADWR

Water Storage Permit (WSP) - ADWR

Approval to Construct Permit .-. MCESD

Approval of Construction - MCESD

Special Use Permit - MCPDD

The last three of these, the construction permits from MCESD and the Special Use zoning permit from MCPDD

(shown in italics), will be design-build team or engineering and hydrogeological consultants under a separate

environmental permitting contract. The following paragraphs provide a breakdown describing the requirements

for each permit

¢

5.1 Aquifer Protection Permit (APP)

According to the Arizona Department of Environmental Quality (ADEQ), you need to obtain an Aquifer

Protection Permit, or APP, if you own or operate a facility that discharges a pollutant either directly to an aquifer

or to the land surface or the vamoose zone (the area between an aquifer and the land surface) in such a manner that

there is a reasonable probability that the pollutant will reach an aquifer. A water reclamation facility, such as the

one planned at HUC NE Campus l, falls into this category

According to ADEQ, the most critical three pieces of information that are needed for an APP Application include

the following

BADCT - The applicant must show that the best available demonstrated control technology (BADCT is

pronounced 'BADCAT') will be used by the facility

The applicant must show that aquifer water quality standards (AWQS) will not be violated in the aquifer

at a point of compliance as a result of discharge from the facility. If the level of a pollutant in the aquifer

already exceeds the AWQS at the time of permit issuance, the aquifer must not be further degraded

The applicant must demonstrate financial and technical capability to complete the project

The HUC NE Campus 1 WRF APP Permit application was Hist filed in October 2005. Review of the application

by ADEQ was delayed by the ongoing 208 Amendment process which was completed in December 2007, and by
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the ongoing Special Use Permit process which is due to be complete in July 2008. Substantive review of the

HUC NE Campus i WRF APP application was started in June 2008 and an APP is expected to be issued by April

5.2 Reclaimed Water (Reuse) Permit

The reuse of the effluent from the wastewater plant for golf course irrigation or aquifer recharge will require an

approved Type 2 Reclaimed Water Permit from ADEQ for direct reuse of Class A+ reclaimed water. To comply

with this requirement, a Notice of Intent will be submitted to ADEQ. The permit application will require the

following information

O

O

Applicant Information

o General information

o Name, address, and phone number of applicant contact and compliance contact

End User/Reuse Site Information

Location of the reuse site(s) including county, Township, Range, Section, and Latitude and

longitude of the approximate center point for the reuse site(s)

Description of the reuse activity, including type of vegetation being irrigated (turf, trees, shrubs

alfalfa, etc), and approximate acreage (if applicable)

A map showing the location of the reuse site(s)

A statement from the reclaimed water supplier acknowledging use of reclaimed water under this

O

O

o A statement that permittee shall post signs as specified in R18-9-704

Reclaimed Water Information

Facility information

Aquifer Protection Permit information

O

O

The reuse permit will be pursued at the end of the construction phase

5.3 AZPDES Permit

On Dec. 5, 2002, Arizona became one of 45 states with authorization from EPA to operate the National Pollutant

Discharge Elimination System (NPDES) Permit Program (Section 402 of the Clean Water Act) on the state level

Under the Arizona Pollutant Discharge Elimination System (AZPDES) Permit Program, all facilities that

discharge pollutants from any point source into waters of the United States (navigable waters) are required to

obtain or seek coverage under an AZPDES permit

To permit discharge to the Hassayampa River, even on an emergency basis, the HUC NE Campus I WRY will be

required to have an individual AZPDES permit. According to ADEQ, the permit application must contain, if

applicable, the following information
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Cover page -
the discharge

The name and location of the perrnittee, discharge locations, and a statement authorizing

Effluent limitations and other monitoring requirements - Based on technology-based and water
quality standards, these are the primary mechanism for controlling discharges of pollutants to
receiving waters and characterizing waste streams

Monitoring and reporting requirements - Specifies sample collection and analysis and reporting
results to evaluate wastewater treatment efficiency and determine compliance with permit conditions

Biosolids - For the management of sludge at wastewater plants that treat domestic wastewater

Special conditions - Additional requirements to supplement effluent limitations. Examples include
mixing zones, best management practices, ambient monitoring programs, toxicity evaluations, and
compliance schedules

Standard conditions - Pre-established conditions that apply to all AZPDES permittees and outline the
administrative, legal and procedural requirements of the program

The HUC NE Campus 1 WRF AZPDES Permit application was first filed in 2006. Review of the application by

ADEQ was delayed by the ongoing 208 Amendment process which was completed in December 2007. The HUC

NE Campus l WRY AZPDES application was issued on June 20, 2008

5.4 Underground Storage Facility (USF) Permit

The construction and use of the recharge facilities associated with the HUC NE Campus I WRF will require an

approved Underground Storage Facility (USF) permit. A USF permit allows the permit holder to operate a

facility that stores water in the aquifer. The criteria a USF must meet in order to be permitted include

1. The project must be hydrologically feasible

2. The applicant must have financial and technical capability

3. The applicant has agreed in writing to obtain any required floodplain use permit from the county flood

control district before beginning any construction activities

4. The project may not cause unreasonable harm to land or other water users within the area of impact, and

5. The project will continue to be monitored to ensure storage does not cause the migration of poor quality

water

The HUC NE Campus 1 WRF USF Permit application iii be pursued prior to the construction and operation of

recharge facilities

5.5 Water Storage Permit

A Water Storage (WS) Permit allows the permit holder to store water at a USF or GSP. In order to store water

the storer must provide to ADWR evidence of its legal right to the source water proposed for recharge. A contract

for CAP water must be submitted to the Department prior to storing CAP water obtained pursuant to that contract

and water storage must occur at a permitted facility. The permit application will require the following

information

Applicant Information
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Storage Facility Information

Consent to Water Storage

Type of Source Water

Non-Recoverable Water

Permit Duration

Legal Right to Source Water

Agreement to Comply with Groundwater Savings Facility Plan of Operation

The HUC NE Campus 1 WRY WSP application will be filed prior to the construction and operation of recharge

facilities

5.6 Appr oval  to Constr uc t /Appr oval  of  Constr uc t ion

An Approval to Construct must be obtained from MCESD before any construction of the WRF can begin. The

Approval to Construct process includes a review of all project documentation including the Design Report and

Design Drawings. When the Approval to Construct is issues, construction of the WRF can begin. When

construction is complete and a start-up plan is developed for the facility, the Approval of Construction process

can be started. In order to obtain the Approval of Construction, MCESD must review and approve the start-up

plan, inspect the facility, approve the validation and commissioning of the facility, and approve the O&M

Manual. The final step in obtaining the Approval of Construction is the submittal of As-Built Drawings

5.7 Spec ia l  Use  Permit

A Special Use Permit is required for all wastewater treatment facilities in Maricopa County. This is a zoning

permit that allows for the construction and operation of industrial activity in an area that has not been previously

zoned for industrial activity. The Special Use Permit process involves an extensive Citizen Participation Program

that includes notifying adjacent property owners and stakeholders in the area. The review process also includes a

Site Plan review, Narrative Report, Traffic Study, and Drainage Study. The HUC NE Campus 1 WRF Special

Use Permit was approved by the Maricopa County Board of Supervisors on June 4, 2008. The Special Use Permit

is expected to be issued by July 7, 2008
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SIEMENS
4/2/2008

Hassayampa Ranch WRF

OMNlFLO® SEQUENCING BATCH REACTOR

DESIGN CALCULATIONS Rev. No
PreD. Bv

Two Tank SBR

DESIGN PARAMETERS

Influent 8< Effluent Characteristics English Units Metric Units

Peak Instantaneous

COD to SBR

0.50
1.50

MGD average
MGD

1.893 m"3/d
5.678 mA3/d

600
432

mg/I total
mg/I soluble

Effluent COD
not required

COD removed

Peak sustained COD load

993 kg/d2,189 lbs./day

mg/I, for not more than
3 consecutive days

900

BOD to SBR 300
1,251

mg/I
lbs./dav 567 kg/d

Effluent BOD 10
10

mg/I
mg/I required

BOD removed

TSS to SBR

1,230 lbs./dav 558 kg/d

300
1,251

mg/I
lbs./dav 567 kg/d

Inert TSS fraction

Effluent TSS

40 %

10 mg/I
10 mg/I required
21 lbs./day g kg/d

I.

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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Two Yank SBR 4/2/2008McBride Engineering Project

Irxfluerzt dissolved solids, TD == 500 mg/i*

influent NH4-N 30
125

mg/i*
lbs./day 57 kg/d

influent TKN 45
188

mgr*
lbsjday 85 kg/d

Effluent NH3~N < 1.0
1.0

Effluent Total Nitrogen < 8
8

influent Phosphorus 9
36

mg/I
mg/I required
Assumed standard uninhibited nitrification rate*
mg/I
mg/I required
Assumed standard uninhibited nitrification rate*
mg/I
Sbs./dav 16 kg/d

Effluent Phosphorus < 2.0 mg/l
not required

Water Temperature (min) :
Summer Temperature (max :

12 °C
25 °C

i<

*

Reacter 8 gpcess Qharaptgristics

Design MLSS 3,000

1 .58Hvdr. Retention Time proved =

mg/I @ TWL

days 37.8 hours

Aerobic Sludge Age (SRTo>< =
System SRT =
Biosolids vivid factor

8.5
17.0
0.25
0.54

days min. SRTox
days
QVSS/qCODr/d
QVSS/gBODr/d

Aerobic or Oxic F:M

Svstem F:M
Elevation

0.25
0.13
0.06

1.500

QCOD/QMLSS/d
QBOD/QMLSS/d
QBOD/QMLSS/d
ft. MSL* 457 m

Average barometric presser : 13.91 psi* 96 Pa

PROCESS PARAMETERS:

Average COD removed 2,189 lbs./dav

Maximum COD removed 3,440 lbs./dav

993 RE/d

1 ,560 kg/cl

Minimum SeTa - peak loads 7.3 days

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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Avg biosolids yield, div

Avg net sludge yield (bio+ine

547 lbs./day 248 Kg/d

1.039
1.156

lbs/d based on CODi
lbs/d based on BOE)r

471 kg/d
524 kg/d

Maximum siudqe yield

Required aerobic mass

Required aerobic volume

Aerated portion of cycle

Required total SIR volume

1.352 lbs/d based on CODi

9.853 lbs MLSS

0.39 MG

50.0 0/

0.79 MG

613 Kg/d

4,469 kg

1.491 m/\3

2.981 m"3

SBR BASlN DESIGN

19.81 m

13.72 in

Number of SBR basins

If Rectangular Basins are used

Length/VWdfh Ratio

Length

Width

If Round Tanks are used

Diameter

Maximum Water Level

18.61 m

18.0 ft

Nominal 8oiiom Water Lave 15.1 ft
(The minimum hydraulic water level is typically well below nominal BWL)

TWL at Design Average Flo

Total Volume in SBR's

Total Retention Time in SBF

18.0 ft

0.79 MG 2.981 mAy

37.8
1.58

hrs
days

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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IV. OXYGEN REQUIREMENT

First Estimate

lbs. O2/Ib. BOD removed

lbs. O2/lb. TKNoxidized

lbs, O2/lb. NOX denitrified

Actual Oxvqen Req'd, AOR

kg O2/kg BOD removed

kg O2/kg TKNox§dized

2.86 Denote efficiency

2.017 lbs. O2/day 915 kg/d

Second Estimate

Check AOR estimate against mass balance
(TKnox may be included in GOD, assume not)

AOR : CODi ... CODw .- CODes + 4.6*TKNox ... 2.86*N03Ndn
where

CODE : influent 2,502 lbs./dav 1,135 kg/d
CODw = wasted 657 lbs./day 298 kg/d

CODes : off soluble 313 lbs./dav 142 kg/d
TKNox** = oxidized 140 lbs./dav 63 kg/d
No3ndn = denitrified 71 ibs./day 32 kg/d

The oxygen requirement determined by mess balance is
1,973 lbs./day 895 kg/d

Differences in AOR values calculated is due to assumptions for sludge yield, for
efHuenf COD 8< BOD, and for oxidation of NH3-N in the COD analysis. Precise
determination ofAOR requires a detailed plant or pilot study. Use highest
value in lieu of better data. Therefore

DESIGN AOR 2,017 lbs. O2/day 915 kit/d

Convert Process, or Actual Oxygen Requirement (AOR), to Standard Oxygen (SOR)

Conversion Formula from ASCE Manual of Practice

AOR * Cs
a * (f$Csd ... DO) * 8"(T-20)

Where

Cs = DO saturation at Send Cordite
9.07*(1 +0.4*D/34)

10.99 mg/3

Elev. Factor, Fe = 0.94

where 2

Therefore, Cad

Cad : DO saturation at design conditions
Cst*(Fe+0.4*D/34)

Cs! = DO saturation at liquid Temp 8< 1 sea level
8.24 mg/i

= 9.53 mg/i

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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SWD. D : 18.0 ft

Beta. 8 : 0.95

Alpha, a : 0.85

UO., mg/I : 2.0 mg/I

Liquid Temp,T = 25 °C

Therefore

Theta. Q : 1.024

Standard Oxygen Required, SOR 3,285 lbs. O2lday 1,491 kg/d

v. PROCESS DESIGN

CYCLE TIMES

4.0 @r.§83
3.0 hrs. per basin

5.0 hrs. per basin

3.0 hrs

1.5 hrs 50 % of FILL is anoxic

1.50 hrs

1.50 hrs

0.75 hrs

0.50

50 % of cycle is aerated

No, of batches/dav/SBR

Maximum Fill time

Complete Cvcle time

Fiji time at Design Flow

Anoxic Fill time

Aerated Pill

React time

Settle Time

Decant time

idle time

hrs

0.25 hrs

VI. AERATION SYSTEM DESIGN

Aerator elevation

Nozzle Cant

Avg aerator submergence

Total aeration time

15.1 ft

3.00 hrs./cycle

hrs./basin/day

lbs./hr/basin

12.0

SOR for aeration design 137

Design gassing rate

Site gassing rate

40,0 ScFm/iet

40.9 IcFm/iei

62 Kg/hr

1.43 m"3/miniiet

1.16 m"3/min/iei

(*notes values assumed by Siemens, which must be ve1.iTEcd or revised by client or his designated agent)
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579 SCFM

14 Modei 40 Jets

16 m"3/m

Absorption efficiency

Design air flow

Jets required per basin

Jet headers per basin

Jets per header
1 L

15 Model AD Jets
Orientation

VIL BLOWER DESIGN CALCULATIONS

Operating blowers 1 per aerating basin

Type of Blowers

2 inciudingaspare

579 SCFM

Total Number of Blowers

Air flow per blower

Inlet losses

Net inlet pressure

Discharge piping losses

Static head + Aerator loss

0.3 psig

13.61

0.7 psig

psi (absoiutel

984 m"3/hr

2.07 Pa 0.02 bar

93.83 Pa 0.94 bar

4.83 Pa 0.05 bar

6.66
6.81
5.57

psig average
psig at Max. W.L
psig at Min W.L

45.89 Pa
46.95 Pa
38.43 pa

0.46 bar
0.47 bar
0.38 bar

Total discharge pressure 7.66
7.81
6.57

psig average
psig maximum
psig minimum

52.78 Pa
53.85 Pa
45.32 Pa

0.53 bar
0.54 bar
0.45 bar

Design ambient temp 100
0

°F maximum
°F minimum

Site air flow required

Equiv. sea level pressure

Nominal blower efficlencv

BHp per blower

663 !CFM average

8.66 psig average

64 %

28.8 BHp/Biewer

$8.79 m'*3/min

59.68 Pa 0.60 bar

21.5 BkW
23.8 kW @ 96% ME

Blower 8Hp/aerating basin 28.8 BHp/Basin 21.5 BkW
23.8 kw @ 9094

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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ans. PUMP DESIGN CALCULATIONS

Number of pumps 1 Der basin

Tvpe of Pumps

Total number of pumps 2

Flow per pump 2.746 GPM 173.2 I/s

Required let head

System headiness

Total pump head

Assumed pump efficiency

BHp per pump 192 BHD/Pump 14.3 BkW
15.9 kW @90% ME

Total pump BHp/basin 19.2 BHp/Easin 14.3 BkW
15.9 kW @ 90% ME

ix. AERATiON SYSTEM SUMMARY

Standard Oxygen Required 3,285 lbs./dav 1,493 kg/d

Avg. BHp for 24 hrs 48 BHD

Assume Cost of Power 0.05 $/KW

Max. Annual Cost of Power 17,398 S/yr, (assuming 90% motor efficiencies)

804431 wardie. He less due. tQ- m§,,Q-d.;Ef:Qp.QrriQ.n§.£ 495 ion recess corzfrol

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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DECANTER SIZIWG

62,500
62.500

0.50

Gallons at Design Flow
Gallons Decantable
hrs

237 m"3
237 m"3

Cycles per day

Volume per decant

Decant time

Average decant flow 2.083 GPM 1314 I/s

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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SIEMENS
4/2/2008

McBride Engineering Project

AEROBIC DIGESTER AERATION SYSTEMS

DESIGN CALCULATIONS

24 Day SRT

DIGESTER DESIGN PARAMETERS

English U.ni.ts Metric Units
Sludge Production Estimate

On a COD Basis
COD removed

Avg biosolids yield, dX

2.189 lbs/d 995 kg/d

248 kg/d547 Its/d
Assumes yield

Avg net yield (bio+inerts)

Design sludge production

0.25 gig

1.039 lbs/d based on CODr

1_156 lbs/day (bio+inert TSS)

471 kg/d

524 kg/d

Ur a BOD basis
BOD removed 1,230 lbs./day 558 kg/d

1,156 lbs/dav

8,500 mg/I

524 kg/d

# sludge/# BOD rem

Avg net yield (bio+inerls)

Waste sludge concentration>

Gravitv Thickened ? (Y or l\

Digester sludge concentration

Digester sludge production

Elevation

Avg. barometric press

26 m"3/d6,933 god

1.500 ft. MSL

13.91 psi 95.9 Pa

(*notes values assumed by Sicmcns, which must be verified or revised by client or his designated agent)



4/2/208824 Day SRTMcBride Engineering Project

Ii. DIGESTER 8ASlN DESIGN:

Number of digesters

Solids Retention Time

1

23.8 days SRT

If Rectangular Basins are used J
Length/Width Ratio 3.82 1

Length

Width

19.81 m65 ft.

17 ft. 5.18 m

If Round Tanks are used
Diameter 38 91.44 m

Side Water Depth

Tctai Digester Volume 0.17

ft.

20 ft.

MG (Nominal)

6.10 m

626 m"3

HL DIGESTER OXYGEN REQUIREMENT:

75 %

20 °C

39.0 %

39.0 %

Percent VSS

Liquid Temperature

% VSS reduction, Expected

% VSS reduction, Design :

Lbs. OF / lb. VSS destroyed = 1 .42

Actual Oxygen Required -
nm
unu-

480 lbs.ldav
20 lbs.lhr.

218 kgld
Mi kglhr

Convert Process, orAcz'ua! Oxygen Requirement (AOR), to Standard Oxygen (SOR) :

Conversion Formula from ASCE Manual of Practice 5

SOR : AOR * Cs
a * (8Gsd DO) * ®"(T~20)

Where:

Cs = DO saturation at Send Cordite
: 9.07*(1+0.4*D/34)

: 11.20 mg/i

Cad : DO saturation at design conditions
: C${*(F€+.).4*D/34)

where : Cst : DO saturation at Rquid Temp .8< sea level
= 9.07 mg/I

(*notes values assumed by Siemens, whichmust be verified or revisedby client or his designated agent)
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4/2/2008McBride Engineering Project 24 Day SRT

1
2
3

Rotary, posiz'f've displacement
A/Iultisfage Centr/'fuqal
Variable-vane cenfrifuclal

Elev. Factor, Fe : (3.94 Therefore, Cad = 10,70

SWD, D : 20.0 ft

Beta, 13 : 0,95 *

Theta, @ = 1.024

Alpha, a : 0.75 *

Dissolved 02 : 2.0 mg/i

Liquid Temp,T = 20 °C

Therefore:

Standard Oxygen Required, SOR 878 lbs./day 399 kqld

IV. DIGESTER AERATION AND MIXING SYSTEM DESIGN:

Aerator elevation

Nozzle Cant

1.0 ft. G.30 m

0 o

19.0 ff. 5.79 m

lbs./hr/basin

20.0 SCFM /Diffuser

37 16.6 kg/hr

0.57 m"3/min/diffuse

0.58 m"3/min/diffuse20.5 ICFM /Diffuser

14.3 0/0

12.8 Diffusers per basin

TO scfm/1000 ftp31.7

21.4 Diffusers per basin

Aerator submergence

SOR for aeration design

Design gassing rate

Site qassinq rate

Absorption efficiency

Diffusers req'd for aeration

Mixing Power required >

Add'i diffusers req'd for mixi=

Diffuser grids per basin 1

35Diffusers per grid

Design air flow 700

Diffusers perbasirm

SCFM per basin 19.8 m"3/min

v. DIGESTER BLCDWER DESIGN CALCULATIONS:

Operating blowers 1 per digester

Type of Blower 1

Total Number of Blowers 2 including a spare

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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7o0 SCFM

D819

psi (absolute)

Air flow per blower

inlet losses

Blower inlet pressure

Discharge piping losses

Static head + Aerator loss

Blower discharge pressure

Design ambient temp

0.3

13.61

0.7 psig

8.33

9.33 psig average

psig average

19.8 m"3/min

2.1 pa

93.8 Pa

4.8 Pa

57.4 pa

64.3 Pa

100
0

°F maximum
°F minimum

802 KJFM average

10.56 psig average

22.7 m"3/min

72.8 Pa

Site air flow required

Equiv. sea level pressure

Nominal blower efficiency

BHU per Blower 41.1 BHp/Blower 30.7 BkW
34.1 kW @ 90% ME

Blower BHp/aeratinq basin 41.1 BHp/Basin 30.7 BkW
34.1 kw @ 90% ME

VL DiGESTER PUMP DESIGN CALCULATIONS (NGT REQUIRED)

VIL DIGESTER AERATION SYSTEM SUMMARY

399.1 kg/dStandard Oxygen Required 878

Avg. Hp for 24 hrs 41

Assume Cost of Power 0.05

Max. Annual Cost of Power : 14,931

ibs./d

BHp

58/kW

$/yr, (assuming 90% motor efficiencies)

Daily Usage
34.1 kW
818 kwhrs/d

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Peg



GLOBAL WATER
RELIABLE RENEWABLE REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 1)

APPENDIX B

Pulsed-Bed Filter Information
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The Hydro-Clear® sand filter was first installed in a small
Ohio subdivision in 1967. We've come a long way since
then, having installed over 600 units for both municipal and
industrial applications worldwide. And, in 1981, the
Hydro-Clear® filter was approved for the California
Department of Health's strict Title 22 requirements for
unrestricted water reuse applications

The Hydro-Clear® filter features a unique underdrairl
system and a shal low bed of mono~media, f ine
grained sand. This design permits the filter media to
be "pulsed" periodically as solids build up, extending
the filter runs and automatically keeping the filter on
l ine,  despi te varying loads and changing water
characteristics

This same technology is probably already at work
solving problems exact ly l ike yours.  W hether the
upstream process is raw water treatment, trickling filter
lagoon, oxidation di tch, or conventional act ivated
sludge, downstream treatment is RO, uv or chlorine
contact, or downstream is production activity, a prize
trout stream, conventional river or recreational lake
golf course or landscape nursery, we're doing it

Construction and excavation costs are minimized with
the Hydro-Clear® filter due to its shallow cell design
typically ranging from six to nine feet deep. This design
also allows it to backwash with unmatched efficiency
and cost-effectiveness, typical backwash rates are only
12 gpmlft2, with a total duration of 3.5 minutes. This
backwash action creates high velocity jets of water for
vigorous media scrubbing, providing high particle
contact during the backwash cycle, scrubbing the
media without completely f luidizing the bed. This
makes the Hydro-Clear® filter's backwash pump about
half the size of other filters' pumps. Make sure that
you're not wasting money on high-energy, inefficient
systems

Our filter isn't merely an adaptation of traditional potable
water f i l ters,  ei ther.  The pulsed bed, gravi ty f low
Hydro-Clear® filter was designed specifically to remove
suspended particles and turbidity from wastewater
treatment plant effluent. Designed to work around the
clock, t lwe Hydro-Clear® fi l ter provides unequaled
efficiency, combined with the experience to keep your
plant compliant 24/7865
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The Hydro Clear *sand filter has pioneered wastewater reuse applications

Municipalities trot use walter reuse systems fare better
than those that  don't  when faced wi th drought l ike
conditions. Our Hydro CIedr' filter meets the rigid State
of California Title ZN requirements for unrestricted water
reuse appl icat ions. There are 56 Hydro Cleef" f i l ter
installations in Celifornid, of which ZN Dre used for walter
reuse. Additional installations cross the United Stdt@J
Europe and Assad perform to dll local requirements

Colloidal grease and oils build up n any filter system
Traditionally, operators have combated thy, build up
problem with a manual pre chlorination. With the
Hydro Clear" f i l ter,  you have another opt ion. the
semi automatic Chem Clear system emulsifies and
removes grease trapped an the filter media, restoring
the media to its original condition. A, a result, there is
no need to pre chlorinate, and the effluent doe, not
deteriorate because of the emJLif ed grease

In most cases, the filtered effluent is used for iirlgation of
golf courses, highway medians, and athletic fields. It is
also used for fire and dust control. In all applications
reusing wastewater frees up potable water to be used in
the way it was intended: for drinking, household, commercial

from left to rlghf

The Hydro Clear' fllfer was designed
specifically for filtering wastewater treatment

plant effluents

The Chem Clean R ay,tem restore, the 54nd to
its ofigindl condltron
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Maricopa County
Environmental Services Department

Water and Waste Management Division

Hassayampa Northeast Campus 1 Water Reclamation Facility

#2011645
Second Review Comments

The paragraph numbering below maintains M numbering of the Qdginal comments prepared by
MCESD 'on 8130108.

MC-ESD has paraphrased 5" eommetifs and responses for brevatiy.

Comments that are not listed have been satisfied.

General

1. MCESD's original comment stated that the design appearslto be preliminary because notes on the
drawings state "the contractor shall submit detailed (structural/electrical) design drawings".

MES' response states that the drawing set isnotpreliminary, the structural and electrical portion
of the work will be procured on a design-build basis, and the submitted drawings are ihtended to
delineate the scope of the structural and dectricalwork.

Provide a preliminary schedule .of how the owner intends to complete the design~build
project. include the time periods when the sealed drawings of each discipline will be
submitted to MCESD for review and how the construction will be phased, if appropriate.

MCESD'ssecondreviewcomments:

a.

b. The review fee for a desiri=build project is double the fee for a regular review pi'0]eci per
Maricopa County EnvironMental Health Code, Chapter 1. Regulation 5.c.(3). SubMit the
additional review fee ($3,000.00).

MCESD's original comment questioned the sealing of drawings that ale outside the engiqeefs
discipline.

MES' response was that the structural and electrical portion of the work will be procured on a
design~build basis.

MCESD's second review comment:

MGESD remains' obncerried that me engineer lg sea!in§ dreyélines for diseiplihes that are
outside his area; at expertise- Pmvide a heard QF TechniCal
Reeistfetien mal thesis l?@fmis§ibl¢ form desiQIi:b'4ll<$ .9¢§i§¢f4

that the owner has .the expertise to :et/jew and .egprove the sealed dreygings
prepared by the:deslgN=bulld .contredor and hewie quality ofthe; week Wiffhe monitored .

.DeSign Report

age 4-1, MCESD*s original comrhérit siated thatMQESD c8rq31dé8 tlié ijiflUeyif piirmj=sfationteaBe
an off-site coiripbheot of the WRY and requires thief thé Owhé¢8£|bruit 1lie élesign for review as part bf
theWRF review.

July 17, 2008

2.

#2011645
MOESDReview CoMments

4.

8.

b.
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MES' response states that the irifluent pump station is not included in its scope of work and
requests that the Approval to Construct (ATC) for the WRF include stipulations stating that
approval of the influent pump station must be obtained before an AOC is issued

MCESD's second review comment: Design information is needed to show the adequacy of
the pump station design and how the pump station control system will integrate with the
WRF. Submit pump station design data and provide the instrumentation and control strategy
to describe how the two facilities will be linked

Page 4-2; MCESD's original comrnént requested oaloulations to show how one SBR basin can be
removed from sefvioe for maintenance while maintaining treatment qapaeity

mes' resrionsegstated that one SBR basin could process the full influentiiow for a limited amount
of time

a. Defiiié the "Iimitéd amount of time

b. work, similar to the

MCESD's second review comments

Provide a description of how single basin operations would
description contained in Section4.3.1 of the Design Report

Provide sealed process calculations to show how treatment will occur under single basin
operation (Refer to MCESD Comment #6, below)

MCESD's second review comments

Paqe 4-4, Table 2, MCESD's original comment requested signed and sealed process calculations to
demonstrate the predicted treatment results

MES' response stated that sealed design calculations cannot be provided because they are
prepared by the SBR system manufacturer, who warrants SBR performance. MES provided a
copy of the SBR performance calculations that were prepared bathe manufacturer

The SBR performance calculations included inMES' response were submitted under the
seal of Brian McBride. P.E. MCESD is concerned that the engineer may be sealing
process calculations for work that is outsidehis area of expertise. See Comment #2

Provide a copy of the seR system manufacturer's warrantee

The BOD, TSS. COD, and TotaI.n shown in the process calculations are 800 mg/l, 3.00
mg/l, 600 m9/l_ and 45 mg, respectively, These amounts should be 400 mill, 400 rngll
1000 mg/l and 75 mg/l per Table. 6-1 of the MAG 208 W.QMP1fOF the Hue Northeast
SerVice Area. ReviSed March 2007. ProVide revised calculations

b.

c.

9. paae.4-9, MCE§l3's~olioinal comment (a.lstated that the report musrimiluue a. detgileq qesollption of
the effluent reusddisposal sites

MES' resnonsé stated that direct reuse is MES' top priority, specie reuse disposal. siteshave not
béerl deténnineii, and.an AZPDES permit hasten obtained

MGESD's second review comment Section 7.1.t of the Ml°lG~208 WQMP for tile HUC
Nonneast Selvloe Area; Reused March 2007, states that *fiemvus t will .dlsch.a£Qe. only.as a
last resort, to the Hassayampa River whelM productkarl exceeds the .reuse and recharge
demand." Provide a copy of the master planning, design, and oonstrudion scheduling of all
reuse, recharge, and discharge projects

Drawings

21. N2: MGESD's ofiainal éommernts were similar to Gommerit #4 and used specific design
réquirerdents for the infiuenit pump station

MES' resuonseiwassimilar to its resp¢nse.tg Qommsn;¢#4

liAGESB's Sessnd revieini éomméntz. same851911 Cbf11M¢l1¢"#4

5.

6.

#2011645
mceso Review Comments

c.

a.

Ju|y 11,2o08



23. NO, etc.: MCESD's original comment stated that it needs to see how the overall system will be
controlled and requested a control logic description.

MES' response stated that the controls and logic description are the responsibility of the
contractor's El8=c designer.

MCESD's second review comment: Provide upgraded process and instrumentation drawings
that show how the entire system will be controlled=arrd a detailed control and instrumentation
description.

Specifications

30. MGESD's oriqlnd comment-was "A set ofslgned and specifications is needed."

MES' response. stated "Project speelflcations have not been prepared. Per the intended
designlbuilq plieswemenl. the equiPm9f\l will be .specified by number and equipment
selection will tie finalized by shop drawing submittalS?

MCESID's second review comment:

a. Providelechnical literature for all equipment that will. be used for the. project.

Materials and workmanship -standards m.ust also be established to define the quality of
theproject. Provide a copy of the documents that require the design-build contractor to
construct the project to the quality standards established the owner.

July 17, 2008#2011645
MCESD Review Oomm6nts

b.

8 Off



Please note that all files with the date 060208 attached are for the initial submittal to MCESD, and all files with the 070708 date
attached are for the resubmittal.

Thanks,
Deanne

If you have any issues - please let me know.

Deanne m. Kincade, P.E.
Senior Project Manager
McBride Engineering Solutions, Inc.
6100 w. Gila Springs Place, Suite 7, Chandler, AZ 85226
Tel: 480.759.9608 Cell: 480.390.7234 Fax: 480.706.1106

Page 2 of 2

From: Robin Bain [mailto:Robin.Bain@gwresources.com]
Sent: Wednesday, July 16, 2008 6:00 PM
To: Tim Sabo; Debbie Amaral
Cc: Deanne Kincade
Subject: Hassy Ranch ATC application and response to comments

Tim

Tomorrow morning you should be able to pul l  down the scanned f i les -

when they are ready? Thanks

Deanne can you email us and let us know

https://smblive.cybertrails.neVglobalwaterresources

and this sign in information:

Username: global.download@gwresources.com

Password: gwdownload

Robin Bain Phn 623.580.9600

Fax 623.518.4013

Cell 623.217.7202
Director of Regulatory Affairs
Robin.Bain@gwresources.com

GlobalWater
21410 n. 19th Avenue, Suite 201, Phoenix, AZ85027
www.gwresources.com

This e-mail message (including any attachments) contains confidential infonnation intended
for a specific individual and purpose, and is protected by law. If you have received this
message in error, please notify the sender at (623) 580-9600 and delete it immediately. Any
disclosure, copying, or distribution of this message, or the taking of any action based on Ir, is strictly
prohibited.

i Please consider the environment before printing this email.

7/25/2008





MCBRIDE ENGINEERING SOLUTIONS, INC.
6100 W. Gila Springs Place, Suiie 7
Chandler, AZ 85226

Principal
Brian p. Mcbride, P.E.

July 22, 2008

Ken James
Maricopa County Environmental Services Department
Water and Waste Management Division
1001 N. Central Avenue, Suite 150
Phoenix, Arizona 85004

Hassayampa Utility Company Northeast Campus 1 WRF
MCESD No. 2011645
Review Comments dated July 17, 2008

Dear Mr. James:

We have reviewed your second comments on the Hassayampa Ranch WRF design dated July 17, 2008, and have
addressed the following items per your request. We have included your second review comments (in italics)
followed by our response (in bold).

GENERAL

1. a. Provide a preliminary schedule of how the owner intends ro complete the design/build project. Include
the time periods when the sealed drawings of each discipline will be submitted to MCESDfor review and how
the construction will be phased, inappropriate.

The estimated start of construction is tentative based on the pace of development, and the final
construction schedule will be determined by the Contractor. However, the preliminary project
milestone schedule is as follows:

Solicitation for Contractor SOQs
Award of Contract
Execution of Contract
Begin Major Equipment Submittals
Structural Design Submittals
Contractor Mobilization
Initiate Excavation, Civil and Site Preparation

El&c Design Submittals
initiate Facilities Construction
initiate Equipment Installation & Ei&c Construction

Substantial Completion

Startup and Commissioning
Finai Completion

March 2009
April 2009
May 2009
June 2009
July 2009
July 2009
July 2009
September 2009
November 2009
March 2010
October 20 l0
November 20 l0
December 20 l0

Re:

MES • 6100 W. Gila Springs Place, Suite 7 Chandler, AZ 85266 - Phone 480/759-9608 - FAX480/706-1106 1



7/22/08

b. The review fee for a design/build project is double the fee for a regular review _project per Maricopa
County Environmental Health Code, Chapter 1, Regulation 5.e.(3). Submit the additional review fee
($3,000.00)

The additional review fee is enclosed.

a. MCESD remains concerned that the engineer is sealing drawings for discnnlines that are outside his area
of expertise. Provide a letter from Arizona Board of Technical Registration that this is permissible for a
design/buildprojeet.

According to Kathryn Fuller, the Investigations Manager at the AZ Board of Technical Registration,
R4-30-301 does not prohibit the Registered AZ Civil Engineer from providing sealed drawings that
specify the requirements for the construction of the structural or electrical work provided that the
documents indicate that tile design is the responsibility of' the contractor. She agreed that this is
common for design~buiid documents or for specific portions of the work such as fire protection systems
or pipe support design. She said that there is no method to request a pre~emptive clarification of the
rules but that she would be willing to discuss the matter with you directly. Her direct phone number is
(602)364-4945.

b. Show lhasa the engineer has the expertise lo review and approve the sealed drawings prepared by the
design/bzlild contractor and how the quality of work will be monitored

As stated in the documents,  the structural  and electr ical  design drawings must be completed by a
registered Arizona engineer and wil l  be reviewed by the Owner or the Owner's Professional Engineer
consultant for compliance with the requirements. Registered professional engineers are responsible
for the designs they complete and we know of no statutory requirement that the designs be reviewed by
another professional engineer. However, once the contractor is selected Global Water plans to hire a
qual i f ied civ i l  engineer  to provide const ruct ion engineer ing services whereby al l  the contractor 's
submittals will be reviewed and the quality of the work will be closely monitored.

DESIGN REPORT

4. Design information is needed lo show ire adequacy of the pump szalion design Ana' how the pump station
control .9y.s'tem will integrate will the WRY Submit pump sfalion design data andprovide The inslrumenlczlion
and control strategy to describe how the Iwo facililies will be /inked

The Influent Pump Station Basis of Design and Control Descriptions are attached for your review.

5. a. Define the "limitedamount of time

By a "limited amount of time" we mean that this temporary operation mode does not provide the same
energy efficiency or process redundancy that is provided under full operation and so should not be
considered a normal or long~term operating mode.

b. Provide a de5crzlplio11 of how single basin operations would work, similar lo the description contained in
Sec/ion 4.3. I oflhe Design Report.

Per the SBR system manufacturer: "When one tank operation is desired, the system is operated in the
continuous How mode. Flow is directed to the one tank selected. During continuous feed operation, the
liquid level will always rise at a rate proportional to the influent flow rate, except during jilleddecant.
In order to allow adequate time for flied settle and flied decalzt, aeration must be halted below the
normal TWL. As the flow rate increases, the controller will stop aeration at lower liquid levels to allow

2.

MES • 6100 w. Gila Springs Place, Suite 7 • Chandler, AZ 85226 • Phone 480/759-9643 • FAX 480/7064 we 2
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time for _filed settle. These elevations have been set in the program and cannot be changed without
consulting the factory. Since arzoxic /ill takes place during filed settle and filled recant periods, the
aeration system will typically start operation shortly after the end of flied decrcnt. In one-tank
operation, as in multi-tank operation, the decanters automatically open at ETWL, which is typically
TWL plus one foot. There is no normal TWL in single-tank operation.

Since one-tank operation has no react or idle periods, there is no automatic Vacfiush or sludge wasting.
These operations must be done manually.

Note' The continuous flow mode of operation is only to be used if necessary. In time, effluent quality
can degrade under continuous feed operation. In addition, nutrient removal is less efficient under
continuous feed operation."

c. Provide sealed process calculations lo show how Ireafmenl will occur under .single basin operation.

As stated previously, the SBR process is the responsibility of and guaranteed by the manufacturer and
therefore we cannot provide sealed calculations for their design. However, the ability to operate under
the design conditions in single-basin mode is a requirement for the manus"acturer's design.

6. a. The SBR performance calculations included in MES' response were submitted under the seal of8/'ion
McBride, P.E. MCESD is concerned ha! the engineer may be sealing process calculalionsfor work /Hal is
outside his area of experlise.

The SBR performance calculations were provided by the selected manufacturer and attached to the
report. While MES (generally) and Brian McBride, P.E. (specifically) are highly qualified to produce
and seal such calculations, in this ease the process performance is the responsibil i ty of the
manufacturer and therefore the calculations were not developed or sealed by MES.

b. Provide a copy of the SER system manufacturer 's warrantee.

As with any other piece of process equipment such as a UV disinfection system, the SBR system
nlanufacturer's performance guarantee and warranty information wil l  not be avai lable unti l
completion of the equipment procurement process.

c. The EOD, TSS COD, and Total N shown in the process calculations are 300 mg/L, 300 mg/L, 600 mg/L,
and 45 mg/L, respectively. These amozmns should be 400 mg/L, 400 mg/L, 1000 mg/L, and 75 mg/L per Table
6-1 of the MAG 208 WQMP for the HUC Norlheasi Service Area, Revised March 2007 Provide revised
calculations.

The BOD, TSS, COD and Total Nitrogen condit ions presented in the MAG 208 WQMP were
conservative in nature and account for potential long-term influent wastewater conditions at build~out
of the facility. Influent wastewater characteristics assumed for the initial phase of the Hassayampa
Ranch WRF are based on typical values for new Arizona developments and current data obtained from
Global Water's PVUC Campus 1 WRF f rom February 2007 to February 2008. The influent
assumptions used for this phase are consistent with previous values submitted to and approved by
MCESD for similar facilities.

9. Section 7.1. I of the MAG 208 WQMP for the HUC Northeast Service Area, Revised March 2002 states that
"Campus I will discharge, only as a last resort, to the Hassayampa River when/g7'productior1 exceeds the
reuse and recharge demand " Provide a copy of the master planning, design, and construction scheduling of
all reuse, recharge, and discharge projects.

MES 6100 W. Gila Springs Place, Suite 7 Chandler, AZ 85226 ° Phone 480/759-9643 FAX 480/706-1106 3
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All effluent disposal requirements for this phase of the facility are satisfied solely by the 1.0 MGD
AZPDES permit already approved by ADEQ. Additional forms of effluent disposal, including direct
reuse and recharge,will be permitted as they are developed

DRAWINGS

21. N2: Same awfor Comment #4

Please see response to Comment #4

23. NO, etc: Provide upgraded process and instrumentation drawings the! show how the entire system will be
controlled and a detailed control and instrumentation descrnnion

The completion of "upgraded" process and instrumentation drawings (P&IDs) that show how the
entire system will be controlled and a detailed control and instrumentation description are the
responsibility of the contractor. The contractor is not under contract at this time, but P&IDs and
control descriptions will be submitted upon completion

SPECIFICATIONS

30. a. Provide technical liferaturefor all equzpmenl zhaz will be used for theproject

The only equipment that has been pre-selected at this time is the Siemens Jet Tech OMNIFLO SBR
system. Technical literature on the OMNIFLO SBR is enclosed for your review. No other equipment
has been pre-selected or sole-sourced and therefore technical literature will not be available until the
equipment is procured

b. Materials and workmansltqJ standards must also be established ro define the quality of the project
Provide a copy of the documents' that require the design/build contractor to construct the project to the
quality standards established by the owner

Global Water is currently developing a Standard Form of General Conditions of Contract between
Owner and Design-Builder for the Hassayampa Ranch WRF project (per Design-Build Institute of
America). This document and the System Level Technical Statement of Requirements (TSORs)
included will dictate the quality standards established by the Owner. In addition, once the contractor is
selected, Global Water plans to hire a qualified civil engineer to provide construction engineering
services whereby all the contractor's submittals will be reviewed and the quality of the work will be
closely monitored

6100 w. Gila Springs Place, Suite 7 4 Chandler, AZ 85226 4 Phone 480/759-9643 | FAX 480/706-1106
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We trust that the responses provided herein will be sufficient response to all deficiencies. If you have questions
or concerns, please contact me at 480-759-9608.

Sincerely,

r

ran P McBride, P.E
Principal
McBride Engineering Solutions, Inc.

Enclosures

cc: Jason Betake, P.E., Director of Engineering, Global Water Resources

MES - 6100 w. Gila Springs Place, Suite 7 - Chandler, AZ 85226 - Phone 480/759-9848 ° FAX 480/706~1106 5



5.0

1.0
2.0
3.0

3.1
3.2

4.0

5.1
5.2
5.3
5.4
5.5
5.6
5.7

4.1
4.2
4.3
4.4
4.5
4.6

GLO BAL WATERr<eLIAaL£ . RENEWMBLE . NEUSABLE

INTRODUCTION
INFLUENT FLOW QUANTITY ».
DESIGN CRITERIA

Station Configuration.......
Station Appurtenances .

PUMP OPERATION AND LEVEL conTRoL..,
Control Locations
General Control Strategy . .
Specific Control Requirements...
Recommended Initial Set Points..
Maximum Pump Speed (100%) -. 60 Hz....
Alerts and

ODOR CONTROL SYSTEM .
Controlled Equipment..
Instrument Numbers and Ranges
Control Locations
General Control Strategy -- not used............
Specific Control Requirements - not used ..
Amens and Alarms
Recommended Initial Set Points - not used

BASIS O

HASSAYAMPA RANCH (CAMPUS 1)
WATER RECLAMATION FACILITY

Influent Pump Station
F DESIGN AND CUNTRUL DESCRIPTION

July 2008

.-... ~1~

lwaslonai8

i n

Q
as

Hi
Mct5H!DE

Q
-<

'42

Exfzne-4 3/31/26ff

Page i
U:\01-ProjecL9\080l -GE R - Hassayarpa wRpu0,0 Pem1itting\l0.2 County\ATC\Third Submittal\To MCESD\[-IRWRF [PS CIIRLS 072 l08.dloc

es'
C.; O

67

7



GLOBAML WATER
RELIABLE . RENEWABLE . REUSABLE ES

HASSAYAMPA RANCH (CAMPUS 1>
WATER RECLAMATION FACILITY

Influent Pump Station
BASIS. QEDESIGMAND- CDNTRQL DESCRIRTIUN

July 2008

1.0 INTRODUCTION

The Global Water - Hassayampa Utility Company (HUC) Hassayampa Ranch Water Reclamation

Facility (HR WRF) will be located on the north side of Indian School Road, east of 339"' Avenue in

Maricopa County. The facility will be in the southeastern quarter of Section 22, Tovmship 2 North and

Range 5 West of the Gila and Salt River Base and Meridian. The Hassayampa Ranch service area

includes approximately 2,050 acres of land, predominantly north of Indian School Road and East of

343"* Avenue. The HUC HR WRF is planned to be constructed in three phases beginning with 0.5

million gallons per day (MGD), expanding to l MGD in Phase H and 3 MGD in Phase Ill.

An influent pump station (ITS) will be required since the design concept is to bring flow into the HR

WRF from pipelines located in Indian School Road, which is south and downgradient of the proposed

headwords. The ITS is assumed to be on a separate site adjacent or within the right-of-way for Indian

School Road.

Design and construction of the ITS is a separate project from the design and construction of the HR

WRF. This Basis of Design and Control Description document serves to detail the minimum

requirements for the ITS. As a minimum in Phase I, a large diameter pre-cast manhole or cast-in-place

rectangular station with provisions for expansion will be required. If a circular wet well design is

constructed, a second wet well may be required to accommodate additional pumps as Phase II and Phase

III are implemented.

2.0 INFLUENT FLOW QUANTITY
The HUC HR WRF is planned to be constructed in three phases to service the residential and

commercial developments within the service area. Wastewater generation rates were described in the

Page 1
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Phase
Treatment
Capacity
(MGD)

Average
Day Flow
(GPM)

Peak Hour
Factor

Peak Hour
Flow

(GPM)

In 0.5 350 3.0 1050 I
|

I
r

4200 1

I I I 1.0 700 2.5

IIIi 3.0 2100 2.0

4

GLOBAL VVATER
RELIABLE RENEWAELE . REIJSABLE

Design Concept Report for the WRF. The influent pump station will be required to provide pumping

capacity for the flow rates listed in Table 2-1.

Table 2-1 Design Peaking Factors

3.0 DESIGN CRITERIA

For the initial phase the influent pump station will be required to have three equally sized submersible

sewage pumps .. two duty pumps and one standby. The pumps will be required to operate in a Lead, Lag

and Standby configuration. The contractor will be required to provide adjustable frequency drives

(AFD), also commonly referred to as variable frequency drives to control the speed of influerxt pumps,

which will allow the pumps to match the influent flow rate. Since start~up flows will be considerably

lower than the design capacity, the station may need to be fitted with smaller temporary pumps initially

to accommodate the initial flows.

There are a number of low head submersible pumps available from a number of manufacturers. The

single pump for the initial phase will be required to have a capacity range between 100 and 550 rpm.

Two pumps will be expected to provide a capacity range between 500 and l100 rpm and the third pump

will be available as a true standby pump. It is anticipated that the total dynamic head for influent pump

station will range between 15 and 30-ft.

3.1 Station Configuration

As previously stated, the ITS is assumed to be a large diameter precast concrete manhole~type station.

The station will be required to have enough pumping volume to allow no more that ten pump stairs per

hour, which means at low flows the pumps will be sized to operate for a minimum of 3 minutes with a 3

minute till cycle. During average flows it is expected that a single pump will run continuously between

its minimum and full speed set points and during peak hour flows two pumps will be running.

Page 2

U:\01-Projects\0801-GWR-Hassayampa WRF\I o.0 Permitting\l0.2 County\ATC\Third Submittal\T0 MCESD\I-[RWRF ITS CTRLS 072108.dOc



3.2

3.2.1

The [PS is expected to be either a large diameter pre-cast concrete manhole or cast-in-place rectangular

structure. The interior concrete surface will be lined to protect it against corrosion with embedded PVC

sheet liner trowel applied or spray on 100 %epoxycoating Full access to eachpu p will~ required-

by employing either independent access hatches or a double door torsion assisted access hatch, with a

minimum of an H10 traffic rating.

GLO BAL WATER
RELIABLe . RENEWABLE . a;usAaLs

Station Appurtenances

Station Construction

be

To prevent a build-up of corrosive gases, the pump station will be required to have a ventilation system

appropriate for its classification per NFPA 820 with odor control system for the exhaust air.

3.2.2 Pump Appurtenances

The contractor will be required to provide stainless steel guide rails, mounting brackets, bolts and lifting

chains for each pump. The pumps will also be required to have friction fittings so that the pumps can be

easily removed without requiring personnel to enter the wet well.

Piping and valves

The discharge piping will be ductile iron in coMormance with Global Water's standard of practice. The

contractor will be required to evaluate force main options to determine the best diameter(s) to maintain a

velocity of 2 feet per second (fps) during average day flows and between 3 and 8 fps during peak hour

flows.

The station will be required to have two level sensing ultrasonic transmitters, one as the primary and the

other the secondary. The level transmitters will be required to be located in a still well and accessible so

operators will be able to check, clean and replace as necessary without entering the wet well.

3.2.3

Each pump will be required to have a check valve and isolation plug valve housed within a separate

valve vault located adjacent to wet well. Flexible couplings or flexible pipe joints will be required

within 2-8 of a structure or vault to prevent stress from to settlement to the pipeline.

4.0 PUMP OPERATION AND LEVEL CONTROL

The influent pump station will be required to have programmable logic controller (PLC) that is fully

compatible with Global Water's SCADA system software for controlling the operation of the pumps.

Since each pump will be outfitted with an AFD speed, the pump controller will be required to adjust the

Page 3
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pump speed within the desired set point range.

minimum, the following controls strategy.

The contractor will be required to provide, as a

4.1 Control Locations

Local pump control is through adjustable frequency drives (1 through 3) at the Influent Pump

°'Sf5{i5}{
Remote pump control is from the Plant SCADA through a PLC located in the plant control

room.

4.2 General Control Strategy

Maintain the wet well level set point with speed control.

Utilize a rotating Lead, Lag] and Standby mode of pump operation.

4.3

I

n

Specific Control Requirements

The PLC will automatically receive an ultrasonic wet well level transmitter signal as the

process variable for the control. The pumps will be controlled based on the wet well level.

(See Figure I-1)

The operator will designate the initial pump assignments for Lead, Lags and Standby unit

through the Plant SCADA.

| Lead pump is to start automatically when the wet well level reaches the Lead Level Set Point

(l PUMP ON) and stop automatically when the level fails to the LOW Level Set point. The

AFD will run the pump from min. to max. speed to maintain the Lead Level Set Point.

Lag] pump is to start automatically when the wet well level reaches the Lagl Level Set

Point (2 PUMPS ON) and stop automatically when the level falls to the Lead Level Set

point. The AdDs will run both pumps from min. to max. speed to maintain the Lagl Level

Set Point.

The PLC will rotate Lead, Lags and Standby unit assignment between starts in order to

equalize wear of the pumps under normal operation. The controls will be required to

automatically reassign to Standby any pump on indication of;

o Pump High Winding Temperature

o Pump Seal Leak Detection

o Fail to Run Signai

Under no circumstances are ALL pumps to run simultaneously.

Any operating pump is automatically stopped (emergency shutoff) on:

o High Discharge Pressure (5 second delay)

Page 4
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o

O

o

O

O

ITS Wet Well LOW-LOW Level

Equalization Basin HIGH~HIGH Level (through PLC)

o Screening Channel HIGH-HIGH Level (through PLC)

All pumps are immediately shutdown on:

ITS Wet Well LOW-LOW Level

Screening Channel HIGH-HIGH Level

4.4 Recommended Initial Set .Points

The initial set point ranges shown in Figure I are relative to the assumed bottom elevation of the influent

pump station, these set points are intended only as a guide.

Page 5
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4.5 Maximum Pump Speed (100%) -.- 60Hz

4.6 Alerts and Alarms

Pump Alarms

o High Discharge Pressure (5 second delay)

o Seal Leak

Page 6
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Pump Fault (General)

o High Winding Temperature

ITS Wet Well LOW-LOW Level (Alarm)

fPS Wet Well HIGH Level (Alert)

ITS Wet Well HIGH-HIGH Level lAl81II11)

Screening Channel HIGH-HIGH Level (Alarm)

5 . 0 ODOR CONTROL SYSTEM

5.1 Contro l led  Equ ipment

Dry Chemical Odor Scrubber

5.2

5.3

Instrument Numbers and Ranges

Set by Odor Control Package Supplier

Contro l  Locat ions

The Odor Control System will be controlled by the package systems controller  located at or

adjacent to the equipment. SCADA in te r face  i f  fo r  sys tem mon i to r ing  on ly ,  no  r emote

control operation is provided from plant SCADA

5.4 Gen eras Control Strategy - not used

5. 5 not used

5. 6

5. 7

Speey ic  Contro l  Requirements  -

A le r ts  and A larms

Fail to Run alarm

Recommended In i t ia l  Set Points not Used

Page 7

U;\01-pmj¢¢¢s\080.l4GWR-Hassayampa WRF\10.0 penmfting\10.z coumyATc\Thim Submitta1\To MCESD\HRWRF :ps CrRLS 072108.doC



SIEMENS Water Technologies

OMNIFLO® SBR
PROCESS DESCRIPTION

T h e omnlFLo® Sequenc ing Ba tc h  R eac to r  p r oc es s  f r om S iemens  W a te r
Techno log ies  o f fe r s  c lea r  advan tages  no t  ava i lab le  in  any  o the r  ' pe r iod ic
p rocess P a t e n t e d  m e c h a n i c a l  f e a t u r e s  i n c l u d i n g  t h e  O M N l F L O ®  S B R
process piping, IDle Manifold, and solids excluding decanter combine with
a  b a t c h  p r o p o r t i o n a l  o p e r a t i n g  s t r a t e g y  t o  o f f e r  p r o c e s s  f l e x i b i l i t y  a n d
rel iabi l i ty  unmatched by any other  process.

P e r i o d i c  P r o c e s s e s

1

T h e  o m n i F L o ®  S B R  p r o c e s s  i s  a  u n i q u e  c o m b i n a t i o n  o f  e q u i p m e n t  a n d
con tro ls  fo r  opera t ing  a  comple te  secondary wastewater t reatment fac i l i ty ,
Because there  are  cur rent ly  less  than s ix  manufac turers  o f fer ing  "per iod ic "
p r o c e s s e s ,  o n e  mu s t  u n d e r s ta n d  h o w  e a c h  ma n u fa c tu r e r  a d d r e s s e s  th e
t r e a t m e n t  g o a l s ,  i n  o r d e r  t o  a p p r e c i a t e  t h e  u n i q u e  a d v a n t a g e s  o f  t h e
OMN iFLO® SBR  p r oc es s .  Pe r iod i c  p r oc es s es  a r e  s imp ly  ba tc h  ac t i v a ted
s ludge processes  that accompl ish ,  in  d isc re te  t ime per iods  w i th in  one tank ,
what conventional  continuous f low plants  accompl ish in mult ip le tanks.

T h e r e  i s  a  w i d e s p r e a d  b e l i e f  t h a t  p e r i o d i c  p r o c e s s e s  a r e  a  r e c e n t
dev e lopmen t ,  and  s t i l l  i n  the  dev e lopmen ta l  s tage . i n  t r u th ,  mo s t  e a r l y -
a c t i v a t e d  s l u d g e  p l a n t s  w e r e  d e s i g n e d  t o  o p e r a t e  i n  a  b a t c h  t r e a t m e n t
mode.  Recent  improvements  in  mic roprocessor  con tro l  sys tems ,  au tomat ic
v a lv es ,  and  ae r a t ion  equ ipmen t  hav e  made  ba tc h ,  o r  pe r iod ic ,  p r oc es s es
not only  pract ica l ,  but for  most appl icat ions, ve iydes irable.

The Sequencing Batch Reactor Process

T h e  S B R  p r o c e s s  i s  a n  a c t i v a t e d  s l u d g e  p r o c e s s ,  a s  a r e  a l l  p e r i o d i c
p r o c e s s e s ,  b u t  b e a r s  n o  s im i l a r i t y  to  th e  e x te n d e d  a e r a t i o n  p r o c e s s .  An
SBR  ope r a tes  i n  a  t r ue  ba tc h  mode  unde r  non - s teady  s ta te  c ond i t i ons .  I t
p r o v i d e s  f o r  i n h e r e n t  i i o w  e q u a l i z a t i o n  a n d f low b l e n d i n g ,  a n d  g r e a t l y
r educ es  ope r a to r  s k i l l  and  a t ten t ion  r equ i r emen ts .  C on t r o l s  r ange  f r om a

f
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simplified float and timer based system to a PC based SCADA system with
color graphics. OMNlFLO® SBR controls use either flow proportional
aeration or D.O. controlled aeration to reduce energy consumption and
enhance selective pressures for BOD, nutrient removal and control of
filaments. The omniFLo® SBR has improved the technology Ir: four major
areas;

In a true batch SBR, there are five basic cycles in each batch.
and variations of cycles are described on the following pages.

Fil!

React

• Control strategy

» Mechanical equipment requirements

» Decanter design

» Sludge wasting

Settle

Decant

All cycles

Idle

Time

SHE Pwccss Dolcdptinn - 86845
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Anoxic Fill

During Anoxic Fill, the basin is loaded with food in the influent through
Siemens Water Technologies patented influent Distribution/Siudge
Collection Manifold (IDISC) creating a high F:M ratio with zero D.O.
conditions. The Fill period is primarily anoxic, or without aeration, Aeration
is usually initiated late in the Fill period, and continues in the React period,
after the influent flow has been diverted to another basin. The influent
Distribution Manifold (iD/sc) allows intimate contact of the influent (food)
with the settled biomass in the sludge blanket throughout the length of the
basin (please refer to the "Equipment" section of the manual for a complete
description of the ID/SC Manifold). During this time, the soluble BOD is
absorbed and stored by the facultative biomass until air is received to
metabolize the food. The selective pressures exhibited on the biomass of
zero o_o. in Anoxic Fill allows good settling, facultative organisms to
predominate.

E
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ANUXIC FILL
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-After about 75% of the fill period is complete, the blowers and pumps are
automatically turned on to provide air and complete mixing which initiates
the "feast" environment for the biomass. The biomass begins to metabolize
the food they have absorbed. They utilize the oxygen provided very rapidly
with high D.O. uptake rates and low residual D.O. values. it is during the
initial stages of Aerated Fill that both Nitrification and De nltrification occur.
The ammonia is converted to nitrates within the highly aerated plume of the
jet. The nitrates are converted to nitrogen gas in the low o_o. areas of the
basin. The denitrifying organisms use the BOD as a food source and the
oxygen off the nitrates converting the nitrates to nitrogen gas. Siemens
offers a D nitrification step for strict effluent permits. This optioriai step is
detailed on the next page.

To Aerator
Pump

4-1
£1
Q)
ZN

l

Aerated Fill

'I
AERATED FILL

SIR Pruocss U¢=':»=¢il11i¢'tu-88.186
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We offer an exclusive secondary d nitrification phase in which the biowere
are turned off and the jet mixing pump continues to mix. This provides
anoxic mixing to drive d nitrification. Denitrification can be inserted at any
point during the aerated cycle (Aerated File, React) through the control
system, Typically, the denitrificetion step fails somewhere in the middle of
the aerated cycle. The control system allows movement of the
denitrificatton cycle by the operator for maximum ftexibiiity. This can also
be easily controlled via an optional D.O. Control System

Pump
DENITRIFICATION

SIR Pt¢»:css Dtsnigxion .- was
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React

React begins after the basin has completed filling, and the infiuerit flow has
been diverted to another SBR tank. No more food (influent) enters the
reactor basin during React. This forces the organisms to scour for any
remaining BOD. Aeration continues in the full reactor until complete
biodegradation is achieved, nixed liquor is drawn th ou h ti le ID/SC and
USed asmotive liquid for the jet aerator. React continues until the food is
consumed and the biomass enters its"'famine" state. True React (no
influent, no effluent) is critical to achieve intense famine conditions for
optimum organism selection. Tests have shown that the food is consumed
when the residual D.O. in the basin exceeds 2 mg/I, at which time the
residual D.O. begins to rise quickly. We can use self-cleaning D.O. probes
to monitor the D.O. level and signal the blower and pump to cease
operation, allowing energy conservation.

I

$1.1
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Pump
REACT
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Perfect Quiescent Settle

The biomass is allowed to settle in perfect quiescent conditions, no influent
is introduced during settle and no effluent is decanted. Since the reactor is
under true quiescent conditions during settle, 100% of the reactor capacity
is available for liquid/solids separation. The relative loading rate during
clarification is zero for the batch reactor. A conventional plant has loading
rates ranging from 300 to 1200 gpd/ft2~.

The control system allows Perfect Quiescent Settling in the Eyde at flows up
to 3.5 times average design flow, maintaining consistent treatment during
heavy rain infiltration.

x i !

SETTLE

5 .
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u.

.8
i
i

1
I

3



IL ll r .,.._ »....

5%

Decant

Following the Settle cycle the effluent withdrawal, or Decant cycle, begins.
Decant is initiated by opening an automatic valve. The Siemens floating,
solids~excluding'decanter is described in the "Equipment" section of this
manual. Treated effiueri t is discharged through the decanter from
apprCximateiy 18 inches below the surface, avoiding discharge of any
surface contaminates. Decant continues until approximately the upper 1/3
of the basin is discharged.

F \
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DECANT
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IdlelWaste Sludge
While the reactor waits to receive flow, settled sludge is drawn through the
influent Distribution Sludge/Collection Manifold (iD/sc) and pumped to.the
digester. The jet motive liquid pump is utilized as a waste sludge pump.
The settled sludge is withdrawn through the sludge collection manifold,
which runs the length of the basin, This multi-point sludge withdrawal yields
the thickest sludge possible, reducing side stream sludge treatment
operation and maintenance.

. 11

IDLE/WASTE SLUDGE
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SIEMENS Water Technuiogies

OMNIFLO SBR DESIGN CRITERIA®

SRT and FIM Ratios / D.O. Uptake I Selective Pressures

In an SBR's cycle of operation the oxygen uptake rate, F:M ratio, and o_o,
are constantly changing. When aeration is initiated, after the Anoxic Fit!
period, the F:M ratio is high, and the oxygen uptake rate is very high (it can
exceed 125 mg/Ilhr). At the end of the Aeration period (React), the F:M ratio
is zero and D.O. uptake rate will be less than 15 mg/I/hr. it is this non-steady
state operation that is one key to the SBR process. The wide swings in the
F:M ratio place selective pressures on the biomass.

The period when the F:M ratio and DO. uptake rate are high is a "feast"
period, food is plentiful, and the D.O. eve! stays near zero because the
oxygen demand exceeds the aeration system's average capacity. Tris
"feast" period inhibits slow growing obligate aerobes such as filaments, and
encourages the growth of Hoc-forming, facultative zoogleai organisms.

The period when the F:M ratio and D.O. uptake rate are low is a "famine"
period. This "famine" period is also known as endogenous respiration. This
occurs at the end of React when all available food has been utilized. The
"famine" period inhibits less hardy aerobic filaments, encourages the survival
of good settling zoogleal and facultative organisms. The anoxic vs. aerobic
selective pressures on the organisms yields a facultative biomass that forms a
tighter floe and settles better than a strictly aerobic biomass. Continuous flow
plants contain a mostly aerobic biomass, which often causes poor settling and
bulking problems.

The Iwo cycles which establish the selective pressures on the biomass are
Anoxic Fill and true React. Siemens Water Technologies typically use 75%
Anoxic Fill and 25% Aerated Fill. Equally important is a true React period
with no irifluent and no effluent. Continuously filled systems can not provide
true "React".

We maintain "Anoxic Fill and React" considerably above design flow, thus
maintaining the selective pressures on the biomass. All other SBR suppliers
compromise Anoxic Fill and true React at flows above design, limiting the high
quality consistency of the effluent from the SBR.

i
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Aerobic SRT or F:M l MLSS I HRT

We engineer and design the omnlFLo®SBR based on an aerobic SRT or
F:M basis. For a two basin SBR, our strategy calls for the aeration system to
be operated for 37.5% of each cycle, at design flow. Other SBR
manufacturers aerate for 50%, 60%, or even 70% of each cycle. This results
in smaller aeration equipment, but severely limits or eliminates the selective
pressures, demand proportional aeration, and field flexibility.

For a typical domestic plant requiring nitrification, the average P:M during the
aerated period is 0.30 (starting at 0.6 and ending at 0.0). When corrected for
aeration time, the aerobic design F:lVl will be 0.2115 (0.30 x .375). The
OMNlFLO® SBR basin is typically designed at an MLSS concentration of
2,500 mg/l at top liquid level. This value is based on operating experience in
our numerous facilities. However, it should be noted that MLSS is a control
mechanism for the SBR. The MLSS range we have successfully experienced

8000 mg/I. Siemens designs at 2500 mg/l, which proves reliable
and flexible in the field. Flexibility to adjust this value is critical. Higher design
values significantly reduce the ability to store solids. Siemens design
procedure yields 18 to 22 hours retention lime. The decant volume is
approximately one third of the total basin volume.

is 1000

Nutrient Removal

Our municipal SBR facilities provide biological nutrient removal of nitrogen
and phosphorus. The rD/SC manifold eliminates the need to operate mixing
pumps during "Anoxic Fill". The ID/SC achieves intimate contact of the food
with the biomass because raw influent is distributed evenly throughout the
bottom of the tank into the settled biomass. Anoxic or Anaerobic conditions
are assured in the sludge blanket allowing biological release and later
removal of Phosphorus assuming the EiOD:P ratio is sufficient (as shown on
the graph on the following page).

Biological conversion of Ammonia to Nitrates begins during "Aerated Fill", as
does conversion of Nitrates to Nitrogen gas. The denitrifying organisms will
continue to be active until the residual D.O. in the basin exceeds 2.0 mg/I at
which time they will use the available free oxygen. Tests have demonstrated
most cmnlFLo® SBR's from Siemens will remain anoxic except for the highly
aerobic jet plumes, or hold the D.O. below 2.0 mg/l, for 40 to 90 minutes after
the blowers are turned on. This explains why our SBR always achieves
simultaneous Nitrification and D nitrification with no special adjustments in
the batch cycles.

SBR Design PanmoWrs -06/86
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The following chart graphically depicts this phenomena. Whether required or
not, nutrient removal is provided in the OMNlFLO@ SBR system for several
reasons. Control of filaments is always required. The mechanism employed
inherently encourages biological phosphorus removal through anaerobic
phosphorus release and later in React, aerobic uptake and storage. Similarly,
nitrate formation and conversion to nitrogen gas, is fostered by the same
environment. As nitrification can represent over 40% of the total oxygen
requirements, and therefore electrical bills, d nitrification oxygen recovery can
provide big dollar savings regardless of effluent requirements. With high TKN
wastes or extremely tight nitrogen permits, the olv1r~rtFto@ SBR exclusive de-
nitrification step can be activated.

The Siemens Water Technologies patented "influent Distribution/Sludge
Collection Manifold" (ID/SC) introduces influent evenly across the basin floor,
directly into the thickened biomass. Superfluous D.O. is absent. Influent is
not diluted by mixing, making biological nutrient removal more consistent and
reliable.

In the "Arloxic Mixed Fill" period used by some SBR manufacturers, floating or
submerged mixers mix the raw influent with the remaining contents of the
basin which includes the settled biomass. The settled biomass is diluted by
the 6-8 ft. of clear supernatant remaining, which contains a residual o_o. This
inhibits the anaerobic conditions necessary for nutrient removal, especially if a
demand-proportional system is not utilized.

SBR Design Pa rumaisu -06186
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In the OMNlFLO® SBR, the whole tank receives influent as in complete mix,
but the batch feed achieves the plug-flow advantage in kinetics. The
OMNlFLO® SBR therefore, offers the advantages of both systems with the
disadvantages of neither:

The Continuous Flow Biological Nutrient Removal design falls into two main
categories: plug flow and complete mix. Advantages of plug flow over
complete mix are' better settling, no short-circuiting of influent to effluent, and
somewhat better kinetics, These plant however are expensive to build and
susceptible to upset from peak or shock loads. Complete mix Continuous
Flow BNR plants offer more stable transient response and cheaper
construction (fewer baffles), but require larger basins due to short~circuiting,
and are prone to filamentous bulking.

Consider the OMNlFLO® SBR, with no baffles, no clarifiers, one pump, and a
control strategy fully automated and easily modified. The separate process
environments required are provided over cycle progression times, rather than
with baffles and huge recirculation pumps. Process adjustments or
modifications are easily and immediately completed, at no cost, through
simple selection of our operation strategy. Temporarily high MLSS values
may be desired due to solids handling concerns (e.g. - press fallure)L Not
only is this anticipated in the OMNlFLO@ SBR design, but capacity can easily
increase further by simply extending the Settle Time value. It is, therefore,
exceedingly easy for the Operator to modify the plant operation to meet
changing influent flow concentrations. quantities, or eff luent qual i ty
parameters.

Kinetics

The myriad of baffles, tanks, critical D.O. control requirements, pumps, pipes,
recycle streams etc., are clearly expensive and maintenance intensive.
These systems, while capable, have shown susceptibility to upset and are
prone to filamentous bulking. Once built they are expensive and difficult to
modify. Almost all variations require expensive patent licensing and royalty
fees.

Conventional Continuous Flow Biological Nutrient Removal
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PARAMETER COMPARISON
CDNTINUGUS FLOW SYSTEMS vs

SBR BIOLOGICAL NUTRIENT REMOVAL SYSTEMS

CONTINUOUS FLOW

REQUIRES MANY TANKS AND
NUMEROUS BAFFLES

ALL PROCESSING IN ONE TANK,
NO BAFFLES

INHERENT SQ RECYCLE _ NO
PUMPS REQUIRED

REQUIRES LARGE INTERNAL
RECYCLE PUMPS (2-4Q)

REQUIRES CLARIFIERS NO CLARIFIERS, PERFECT
QUIESCENT SETTLING

FREQUENT SLUDGE BULKING
REPORTED EXCELLENT FILAMENTOUS

BULKING CONTROL

NO RAS PUMPING SYSTEM
REQUIRES RETURN SLUDGE

PUMPS

EXTENSIVE YARD PIPING TIMED PROCESS STEPS ARE
EASILY ADJUSTED

[NHERENT FLOW EQUALIZATION
ONCE BUILT, BAFFLES CAN NOT

B18 MOVED TO IMPROVE THE
PROCESS EFFICIENCY

LESS CONCRETE

COMPUTER CONTROLS PROVIDE
SIMPLER OPERATION

SIEMENS
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SIEMENS Water Technologies

OMNIFLO®SBR OPERATING STRATEGY
G r e a t  c a r e  h a s  b e e n  t a k e n  o n  t h e  p r e v i o u s  p a g e s  t o  d e t a i l  t h e  s e l e c t i v e
pressures  c r i t ica l  to  e f f ic ien t  and cons is tent  per formance o f  the  SBR sys tem.
In order  to  opt imize the process  features  of the SBR, a contro l  s tra tegy  which
a d j u s t s  t o  m a i n ta i n  a d e q u a te  a e r a t i o n ,  p e r f e c t  s e t t l i n g ,  c r i t i c a l  s e l e c t i v e
p r e s s u r e s ,  ( a n o x i c  v s .  a e r o b i c ,  f e a s t  v s .  f a m i n e ) ,  a n d  n u t r i e n t  " r e m o v a l
condit ions is  very important.

S i e m e n s  W a t e r  T e c h n o l o g i e s  h a s  d e v e l o p e d  a n  o p e r a t i n g  s t r a t e g y  f o r
munic ipal  p lants  which optimizes the process features at s torm f lows up to 3.5
t imes  des ign f low. The OMNlFLO® SBR sys tem is  based on the f low ra te  in to
t h e  S B R . A  s ubmer s ib le  p r es s u r e  t r ans duc e r  i n  eac h  bas in  c on t i nuous l y
reads  the  bas in  leve l .  Based on the r ise  ra te ,  the  computer  can ca lcu la te  the
f l o w  r a t e ,  a n d  m a k e  c o n t i n u o u s  a d j u s t m e n t  t o  t h e  c y c l e s  t o  o p t i m i z e  t h e
process features.

O p t i o n a l l y ,  w e  o f f e r  a  s t r a t e g y  w h i c h  i s  b a s e d  o n  c o n t i n u o u s  d i s s o l v e d
oxygen  (D .O.)  read ings  in  each  bas in .  Th is  sys tem is  more  p rec ise  than  the
f low  based  sys tem. The  D .O.  sys tem is  more  expens ive  due  to  the  h igh  cos t
o f  r e l iab le  p robes , bu t  i s  des i rab le  fo r  indus t r ia l  app l ica t ions  w i th  va r iab le
organic  loading.

The OMNIFLO® SBR opera t ing  s t ra tegy  ad jus ts  aera t ion  based  on  hydrau l ic
f low ra tes . At low f lows, aerat ion is  reduced. Th is  not on ly  prov ides  major  (up
to  50% )  power  sav ings ,  bu t  is  c r i t ica l  to  p rocess  per fo rmance.  Over  aera t ion
can deter iorate eff luent qual i ty  and can prohib i t  the b iomass from reaching the
necessary  anox ic  or  anaerobic  condi t ions.

x

A s  f l o w s  i n c r e a s e  a b o v e  d e s i g n ,  t h e  O M N l F L O ®  S B R  s y s t e m  s t r a t e g y
inc reases  aera t ion  to  accommodate  h igher  o rgan ic  load ings .  S iemens  Water
T e c h n o l o g i e s  i s  t h e  o n l y  s y s t e m  s u p p l i e r  t o  o f f e r  t h i s  f l o w  p r o p o r t i o n a l
aera t ion  s t ra tegy . A l l  o th e r  e q u ip me n t  s u p p l i e r s  p r o v id e  a  s t r a te g y  w h i c h
ov e r~ae ra tes  a t  l ow  f l ow s  and  unde r -ae ra tes  a t  h igh  f l ow s .  S iemens  pac es
aerat ion exaotiy  as  a funct ion of oxygen demand.





Anoxic Fill is never sacrificed in the old:nlFLo"* SBR system at flows up
to 3.5 times design. This is critical for organism selection, the development
of the "feast" stress and nutrient removal

True React (no influent, no effluent) is never sacrificed in the OMN!FLO
SBR municipal systems which is critical for organism selection
development of the famine stress, and therefore effluent quality

Siemens is the only system supplier to offer this peak handling
capability, while sti l l  achieving desired process results. All other
suppliers reduce or eliminate Anoxia Fill. They reduce aeration as flows
increase. Many reduce or eliminate true React and Perfect Settle at high
flows

The high-flow OmnlFLo® SBR control proportional aeration strategy is
extended through the optional Filled/Decant step. This is a combination of
Anoxic Fill and Decant and is used only at peak flow conditions or in single
tank operation. Influent enters the basin through the ID/SC manifold and exits
the manifold at less than 0.5 fps directed at the floor of the reactor. This if!
not "kick up" the stodge blanket and, thus, allows treated effluent to be
withdrawn through the decanter while influent is being slowly introduced at the
basin floor. Varying flows in closed systems (industrial  and some
developments) are also handled efficiently, but the strategy is altered because
many of these plants do not receive wastewater on a 24 hour basis and
because rainwater infiltration is not a factor, the BOD loading is usually
heavier at high flows
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Cycle
Basins
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Time In
Minutes

tr. (top.18.0TVVL
12.0
5.2

BWL
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ft. (in)
times design

% of
Design Q

BWL to
TWL

Fill Time

Anoxic
Fill

Aar.
pill React Settle Decant Filled

Decant
Idle Aar

%

Cycle
Time

0.00
0.30
0.40

180
180
180

162
162
162

18
18
18

59
59
59

45
45
45

0
9
13

0
0
0

76
67
64

0.21
0.21
0.21

880
360
360

0.50 180 162 18 59 45 16 0 60 0.21 360
0.60
0.70
0.80
0.90

'I 80
180
180
180

162
154
146
139

18
26
34
41

62
68
73
79

45
45
45
45

19
22
25
28

0
0
0
0

54
46
37
28

0.22
0.26
0.30
0.33

360
360
360
380

1.00 180 135 45 89 45 31 0 15 0.37 360
1.10
1.20
1.30

180
172
159

122
101
79

58
72
80

89
82
74

45
45
45

34
36
36

0
0
0

12
g
4

0.41
0.45
0.48

360
345
318

1.50 138 53 85 53 45 36 0 4 0.50 276
1 .75
2.00
2.25
2.50
2.75
3,00
3.25

118
103
92
83
75
69
64

39
29
22
17
13
'10
6

79
74
70
66
62
59
58

41
39
40
43
49
56
59

45
45
45
45
45
45
45

34
29
25
21
17
14
13

2
10
18
28
36
46
53

0
0
0
O
0
0
0

0.50
0.50
0.50
0.50
0.50
0.50
0.50

241
226
219
218
222
230
233

3.50 59 3 58 65 i s 11 62 0 0.50 243

OMNIFLO SBR CYCLE TIME DISTRIBUTION CHART
SAMPLE DESIGN in 2 BASIN SBR

®

The following chart shows the OMNlFLO® SBR cycle time distribution depicting
operating strategies for flows ranging from 0 to 350% of design flow conditions as
discussed on the previous pages. This chart can easily be modified to
accommodate specific project requirements.

Siemens Water Technologies is the only manufacturer to offer this process optimized
strategy. ,
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SIEMENS

Jet Aeration Equipment

Jets are ideally suited for use in SBR applications because of their ability to
operate efficiently, from both a power and maintenance standpoint, in high
F:M environments, and their unique ability to mix independent of aeration.
Engineers and owners often have predetermined preferences regarding
selection of aeration equipment. Siemens Water Technologies offers both
coarse and fine bubble SBR systems. However, we strongly recommend jet
aeration for high efficiency.

A basic understanding objet aeration equipment is necessary to fully evaluate
the OMNlFLO® SBR system from Siemens. The mixed liquor is pulled from
the basin through the lD/SC manifold by the pump and recirculated through
the inner jet nozzle, this recirculated liquid is referred to as "motive" liquid.
Compressed air flows through the smaller top pipe then down the air chamber
where it is combined with the motive liquid and sheared into medium to fine
bubbles. The liquid air mixture is discharged as a high energy plume into the
basin. Please refer to the Jet Aeration section of this manual for more detail.

Mixed Liquor
Redreulntion to Pump Suction

Ouija' Nozzle

EQUIPMENT DESCRIPTION

Air Chamber

l l

I
4 Plume with Medium to

f ire Bubble Compressed Ad:

Colnnpwssed Air

Inner Nozzle

~
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influent Distribution I Sludge Collection Manifold (ID!SC)

The Distribution Manifold gently distributes the influent wastewater, across the
basin iioor, throughout the length of the basin. The manifold is designed for a
maximum exit velocity of 0.5 fps so the sludge blanket is not disturbed at peak
flow conditions. During "Aerated Fit!" and "React", mixed liquor is drawn back
into the manifold and recirculated as motive liquid for the jet aerators, By
insuring that the motive liquid is collected uniformly across the basin, the
ID/SC manifold helps maintain the "complete mix" characteristics of the
omniFLo® SBR process.

One of the most important functions of the iD/SC manifold, from a process
standpoint, is that it makes a "Filled Decant" period practical in emergency
single»tank operation or at peak flow rates. The optional "Filled Decant"
period allows the effluent to "Decant*' after "Settle" while introducing influent
through the ID/SC into the settled biomass.

The Introduction of influerlt while decanting allows the "Anoxic Fm" period to
began for the next batch. This allows the OMNlFLO® SBR system to maintain

Sill Ilq.uil:lmea\ Dcximlou - 86806



the very important Anoxic Fill period even during high peak flow rates or in
single-tank operation

omnlFLo®ssR Process Piping
A section view of the patented omnlFLo"" SBR process piping system from
Siemens is shown below. The overview drawings on the following pages
snow the OMNlFLO® SBR piping, pump and valve arrangement during Normal
Operation and portray how the cross~over piping and valves allow the motive
liquid pump to clean the jets during the VACFLUSH® Cleaning Operation. By
simply closing two valves, and opening two valves, the pump suction and
discharge connections are reversed, allowing the pump to take suction in a
reverse direction through the jet aerators, removing any fouling materials. The
backwash liquid typically is returned to the basin, or can be sent directly to the
digester. The unique vAcFLusH@ cleaning system insures years of optimum
operation, and has been extensively field~proven

Control

Dry Pit Pump Decanter C0nnefltign

Infiueant Distribution/ Sludge
Colieciion Manifold

]et HeaderInfluent
Control
Valve

Omni8o® SBR with Dry Pit Pump
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Pump Column Piping System

On large projects, (typically >1 MGD) the OMNlFLO® SBR process piping can
be replaced by the pump column piping system, for smal ler space
requirements and lower overall capital costs. The pump column piping
system includes a submersible propeller pump mounted in a pump column, a
jet header, and an lD/SC Manifold to distribute the inttuerlt and collect the
waste sludge. The jet headers are cleaned by operating the pump in. a
reverse direction arid pulling mixed liquor back through the jets to dislodge
any material. in the pump column piping system, sludge is typically wasted
through a separate pump that is connected to the lD/SC Manifold

SIR IE-<lu¥prrx:ll Dc1»<:rip41I:n1.- amos
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SBR Sludge Wasting

Typically, the problem of sludge wasting from an SBR has been addressed by
utilizing a submersible pump. The pump is usually mounted in the corner of
each basin and is operated for a short period during the idle period of the
operating cycle. The problem with such systems is that settled sludge tends
to "rat-hole". The submersible pump sucks a hole in the sludge blanket, and
the majority of the wasted liquid is water. Or as many do, the wasting is
completed during Aeration, with mixed liquor, increasing the volume of sludge
that must be handled. Such a system increases the maintenance
requirements by adding an additional! pump to each basin, and volume to the
sludge handling requirements.

The Siemens approach provides a more efficient, cost~effective sludge
wasting system. Our design strategy eliminates the need for dedicated
waste sludge pumps.
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The OMNIFLO SBR system design solves the problem of wasting sludge by
utilizing the iD/SC Manifold for sludge collection. The manifold for both our
SBR and pump column piping systems fs fiberglass pipe with hydraulically
balanced orifices spaced along its bottom. The spacing of the orifices insures
that sludge is collected uniformly from multiple points across the basin
floor. The manifold is usually mounted directly beneath the jet aeration
header about 8 inches above the basin floor. In addition to insuring that
wasted sludge is of consistent quality (usually greater than 1% solids), the
ID/SC manifold and process piping for the OMNlFLO@ SBR system allows the
motive l iquid pumps to also serve as waste s fudge pumps. This is
accomplished by simply closing the discharge valve to the jet header and
opening the waste sludge valve to the digester, thus eliminating the need for
dedicated waste sludge pumps. The pump column piping system utilizes a
dry pit waste sludge pump connected to the ID/SC, to collect the waste
sludge

®
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Decanter

The decanters used in early SBR's were basically pipes with drilled holes
along the bottom or side. During the React and Settle periods solids entered
the deoarater, causing the first half-mfnute to one minute of Decent to contain
solids

In the past several years, all SBR manufacturers have developed "solids
excluding" decanters. There are currently four types of "solids excluding
ciecanters

48° Those that are fixed and air filled except during the Decent period
@=- Those that are physically removed from the mixed liquor except during

Decant
@° Those that are mechanically closed, when not in use, by a hydraulic or

electric motor
®= Tiwose that incorporate e spring loaded solids excluding valve that is

opened by hydraulic differential during "Decent" (Siemens Water
Technologies )

The Siemens floating decanter uses a Spring Loaded Solids Excluding
Valve which is actuated by static head differential upon the opening of a
valve located outside the basin. There are no electro-mechanicalparts in
the basin. The floating decanter allows reduced Settle periods since the
Decant period can begin when the sludge blanket is approximately four feet
below the surface level. The fixed decanter provided by others requires that
the sludge blanket be approximately eight feet below the surface before the
Decant period can begin. That requires longer Settle time, and therefore
larger basins and higher costs

The Settle period for a floating decanter is approximately 30 to 45 minutes
the Settle period for a fixed decanter should be a minimum of one hour. The
Siemens decanter requires a minimum head of 3' between the bottom level
and the discharge point of the decanted effluent. The drawtube on our
decanter is at least 18" beneath the surface to avoid entrainirig floating
objects, scum or foam, in the effluent. Decanters which are removed from
the basin and lowered back in during Decant entrain floating objects and
scum each cycle. Frozen scum can damage these units

SIR Bqulpmed Desk fipuion ~ 6615-6



The automatic actuating valve in the Siemens Decanter is safely located
outside the basin in a warm, dry, place. Therefore, it is easily maintained
and adjusted. A simple manual override is provided. Decanters which utilize
motorized actuators on in~basin mechanisms are shorter~lived, due to the
environment, and are extremely difficult and dangerous to service in the event
of failure. Further, available designs have no manual override. Clearly, the
accessible, reliable Siemens Decanter is far more safe and efficient

Floating Solids Excluding Decanter
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Fine & Coarse Bubble SBR Design

Siemens Water Technologies has both fine and coarse bubble SBR
installations with fixed and retrievable diffuser assemblies available. Siemens
offers fine and coarse bubble SBR design as alternatives to its recommended
and preferred jet aeration design. Before reading further, please review the
SBR discussion of Aeration Equipment Comparisons in the Equipment
Section of the manual.

Our controls are used with fine and coarse bubble SBR designs. Influent
distribution, sludge wasting and the effluent decanter are Siemens standard
equipment. The influent distribution and sludge collection manifold (iD/sc)
evenly distributes the influent across the basin floor and likewise collects the
waste sludge from multiple points in the basin. A dry pit or submersible pump
can be used to pump the waste sludge through the ID/SC manifold. The
decanter is a Siemens solids excluding floating decanter as described in the
Decanter Section.

The most important thing to understand is that a fine membrane diffuser
requires frequent cleaning when used in high F:M environments in
conjunction with low dissolved oxygen (anoxic) conditions. High F:M and low
D.O. conditions are ideal for slime buildup on the membrane of the diffuser.
of course, high F:M and low D.O. conditions are experienced in SBR's during
the "Anoxic Fill" cycle and during the beginning of the "Aerated Fill" cycle.
Membrane diffusers must be routinely steam or chemically cleaned to remove
the slime buildup. Often it is easier and less expensive to replace the
membranes. Retrievable diffuser banks are recommended in 2 basin SBR's
to avoid taking e tank out of service to clean the diffusers. in 3 or 4 basin
multi-tank SBR's, one may choose to take a basin out of service for cleaning
and use fixed membrane diffusers.

Most fine and coarse bubble designs used in SBR's require some sort of
mixing device to achieve complete mix in the basin during aeration. Usually
the mixing device is a floating down draft mixer. Siemens designs SBR's
without a mixing device when the density of the diffusers achieves Sufi floor
coverage and the iD/SC is used to distribute the influent evenly across the
basin tioor. Siemens believe it is very important to pay close attention to how
the Standard Oxygen Requirement (SOR) is caicufated from the Actual
Oxygen Requirement (AOR), with special emphasis on the Alpha value used.
It is also very important to use the Oxygen Transfer Efficiency (OTE) supplied
by the diffuser manufacturer. One SBR manufacturer has made
unsubstantiated claims that the floating down draft mixers actually increase

Still Fqdpmmt Bdbripqilm - 06w6



the Alpha value, thus, reducing the SOR requirements. They have also
increased the OTE of the diffuser above that recommended by the diffuser
manufacturer. They base this on an undocumented belief that the mixer
increases the residence time of the oxygen bubbles, therefore, enhancing the
oxygen transfer efficiency of the diffuser. Siemens doesn't believe that either
the Alpha value or OTE should be increased because of the down draft mixer.
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SIEMENS WaterTechnalogies

OMNIFLO SBR Controls®

Introduction

The heart of the SIR system is the control system. The design of the
otvlnlFLo® SBR system focuses on an operating strategy to optimize
the SBR process capabilities while minimizing required operator time
and decision making. At the same time, valuable tools are provided to
assist operators in monitoring and troubleshooting the SBR system.

The operating strategy optimizes the SBR process features by
controlling the selective pressures placed on the biomass. The
hydraulic and organic loading varies widely in most facilities. The
control system adjusts to these changing conditions to provide
consistent, high quality effluent, including nitrogen and phosphorus
removal.

r
I

We offer three types of control systems that cover a wide range of
treatment objectives, applications, and client preference. For more
detailed information, please contact our Applications Engineering
Department located in Edwardsville, Kansas.

OMNIFLO SBR Flow Proportional Control System®

Our state of the art controls feature a flow proportional control strategy
including failure response. This control system features a PLC worktrlg
in cooperation with a single board computer. This combination allows
the Siemens group to offer an extensive variety of control and SCADA
options. Options can be selected based on specific project
requirements.

8I
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Each omnlFLo® SBR Flow Proportional Control System must complete
an extensive operational and functional test program prior to shipment.
Standard features of the control system (unless otherwise specified),
include a panel mounted operator interface, modem for remote access
of the PLC for troubleshooting and operator assistance, and a printer for
event logging of operational data. The Flow Proportional Control
System can alarm and/or respond to a variety of equipment and process
parameters. The PLC/Co-Processor combination continuously performs
internal sow calculations based on the current influent flow conditions
and adjusts preset parameters providing optimum process performance-
Additional instrumentation and control options such as dissolved oxygen
(DO), pH, temperature and ORP can be added to the control strategy.

1
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These features ensure optima treatment for variations in organic
loadings as well as a wide range of influent flow conditions to meet
today's effluent requirements

The OMNlFLO"" SBR Flow Proportional Control System from Siemens
is the most powerful control strategy available. By integrating advanced
SCADA software and computer systems with the SBR controls, we can
offer advanced SBR controls, or alternatively complete plant wide
systems, including automated plant graphics, event documentation
remote monitoring and troubleshooting, While the Flow Proportional
Control System offers a vast array of options, we strive to maintain an
extremely flexible control system structured for ease of use by operators
at all levels

Float And Timer Based Control System

We offer a basic PLC control strategy based primarily on predetermined
cycle times with level/fioat switch override, This system utilizes a
simplified version of the Flow Proportional Control strategy.. White not
including as many automated functions as the Flow Proportional
System, the Float and Timer based control system does not sacrifi
any of our standard process control parameters. This system does
include our panel mounted operator interface, which allows the operator
access to all process setpoints. Included is a modem for remote access
and troubleshooting. Additionally, optional equipment can be
incorporated into the system such as an event printer, a PC computer
(SCADA system) with automated graphics, and/or optional control
instrumentation, i.e. dissolved oxygen (DO), etc

$951 Cannon - am



Slug Feed Control System
r

Our Slug Feed Control System is applicable for treatment plants which
have adequate influent holding capacity (influent equalization basin)
prior to the SBRs. This is also a PLC based control system. Hardware
and software features include our pane! mounted operator interface and
a modem for the remote access troubleshooting. The batch feed control
strategy utilizes an influent holding tank for influent equalization and
batch feeding to the SBRs. The system will operate in automatic mode,
and the operator is allowed to select specific cycle times for each of the
treatment steps. As with all of our omnlFLo® SBR control systems
additional options may be added, such as an event printer, PC computer
with automated plant graphics, or additional control instrumentation, i.e.
Dissolved Oxygen (DO), etc.

¢
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CE"

®° OMNIFLO SBR controls reduce operator time.

G" Consistent, efficient process performance.

Continuous liquid level indication.

w" Equipment failure alarms and automated
response to prevent inappropriate discharges.

@° Event logging and/or event printing.

w

c§=~ Graphics - plant monitoring and operation.

Power protection.

@'Wiring is color coded for easy maintenance and
trouble-shooting.

9° Phone modem for remote process service
c apab l y .

@=~ Flexibility for operator to change set points.

Control System Features

The following are some of the features included in the olvinlFLo® SBR
Flow Proportional Computer System. The control software is tested
extensively for each application to assure quality and reliabil ity.
Siemens Control Systems are engineered and designed for consistent
process performance, using state-of~the~art technology,

Silk Cununia - 6896
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Event log history is stored, allowing review of past
operation and valuable documentation.

Control system can be monitored with some control,
from a remote PC via optional software.

Operator can work on spreadsheets, word processor or
other software while treatment process continues to run.
System expandable up to 16 tanks (Flow Proportional).

Multiple color graphics screens for viewing plant status.

High end PC and monitor.

Multiple graphics software options available.

4»
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4

Q Data highway, rod bus, Device Net, and Control Net

compatible.

Communications with fiber optics also available.4

Gptional Features Available
With The Enhanced Control Graphics Systems
With Optional PC Supervisory Control and Data

Acquisition (SCADA)

i
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OMNIFLO SBR Control System
Features Discussion

Flow Proportional Aeration

The OMNlFLO"' SBR aeration strategy adjusts the aeration in response to
oxygen demands, and is calculated by setting aeration relative to hydraulic
flow. Continuous indicating liquid level transducers in each SBR basin allow
the system to calculate influent flow rates. This OMNIFLO SBR strategy
provides "flow proportional" aeration, since BOD is fairly consistent up to
about 150% of average flow rate. The software allows the system to adjust
the aeration power supply to the plant hydraulics with utilization of the o_o
option. Further optimization can be achieved, as the system adjusts aeration
to the process oxygen demand. This minimizes power bills and stabilizes
process operation, as flow rates typically vary widely in municipal plants

Continuous Indicating Liquid Level Transducers

These devices allow continuous monitoring of the tank liquid eve! by the
control panel

Units are of stainless steel and require very little maintenance

Units add capability to indicate liquid level on the pane! or computer
screen: and allow flow control of the SBR

Equipment Failure and Alarm Response
The system provides automatic alarm and failure response. For example, if
an influent valve fairs to open, the influent pump station would be pumping
against a closed valve. This control feature would 'place the affected tank out
of service and divert the flow to another in-service basin until the failure is
manually acknowledged and corrected. The controls then adjust the
operating strategy and setpoints to provide optimal treatment with the
remaining tanks. The failure event, alarm, and corrective actions are togged
and printed

SB¥l.'Corl'ln1LI»-6106

*LV



This capability was introduced in the mid i980's, and continues to incorporate
refined technologies, software and hardware, for optimum performance, No
other SBR manufacturer provides a failure response system of this nature.

Event Recording:

The system records the time and nature of each status change. These events
are printed as they occur if the event printer (optional) is available. Items
recorded and identified include, liquid levels, process / treatment step and
step times, failure alarms, and calculated flow rate. This record provides e
valuable maintenance guide and allows the operator or Siemens technician to
review plant operations during upsets or periods of unattended operation.
Remote monitoring and support capability are achieved through a modem. A
printer can be provided to allow the operator to maintain history if desired.

Control Panel Power Protection: (UPS OPTION)

It is assumed that the owner will provide steady, dean power to the plant. As
a safeguard, Siemens provides lightning arrestors and transient voltage
suppression. The control system may include an optional UPS to minimize the
potential need for a rebooting of the system, when power outages are of a
short duration, i.e. 80 minutes or less. A seamless reboot which allows the
process to continue from where it was interrupted rather than starting the
process over without regard to the state in which it was operating at shut
down is part of the operational strategy without a UPS. If the outage lasts
longer than 60 minutes, the flow proportional system will reconfigure the
process and reboot at the optimum stage.

D.O. Proportional Aeration: (OPTIONAL)

We can employ a DO control system for applications with wide variations in
organic loading. This not only saves power at low loads, but also helps to
ensure optimal treatment at a wide range of flows. The system utilizes high
qual i ty o_o. probes to monitor the Dissolved Oxygen in the basin in
conjunction with influerxt flow rate calculations to determine appropriate
aeration cycle duration.

SIR Cantrois - 6186



Multi~Task: (OPTIONAL)

Mufti-tasking capabilities are built into a distributed control or SCADA system
with an optional PC operator interface. Levels of security are typically
provided to allow supervision and control of the multi-tasking capabilities
With the proper pessword(s), the operator can use an optional spreadsheet
word processor Or other approved software on the PC while the SBR process
is running in the background

Graphics

The Flow Proportional System includes a lighted operator interface or Man
Machine Interface (MMI) with keypad, for equipment and process status
located on the main control pane! door. A wide array of state~of~the~art
graphics technologies can be provided as remote options. Generally, optional
graphics will include an overall SBR layout depicting mechanical equipment
as well as graphical depiction of equipment operating status and alarm
history. Setpoints are also made available on the enhanced graphics
screens

Panel Mounted Operator lnterfaee
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Optional SCADA Screens

SBR Overview Screen

1'$ahOpalatflm

Manual

Nun0n=o:a i i

He n u é l

This is the most comprehensive and useful screen available to monitor the
SBR system. Understanding all of the information given on this screen will
lead to a good understanding of the operation of the SBR. The overview
screen displays process and equipment status for all tanks being monitored
by the SBR control system including digesters if provided. Tank levels, time
remaining in cycles and flow rate are also displayed, as well as optional items
like D.O. and air flow
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Plant Overview Screen

Optional SCADA Screens
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The plant layout screen is a simple representation of the way your SBR is
constructed. AH major equipment and piping is shown. indicators show the
conditions of each piece of equipment and graphics show the actions taking
place, as well as the common screen showing state, cycle time, etc
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Optional SCADA Screens
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The equipment layout screen allows the operator to graphicaity isolate one of
the controlled processes. Typiceily, the equipment and its current operational
condition are indicated. Often, selection criteria and other user definable data
are also presented.
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Optional SCADA Screens

Events Screen

r

The events screen shows events that have occurred. Events are selectable
for the entire system or by tank. The entries not only logs the event, but also
the time of the event and when applicable, the referenced tank number, type
of event and flow rate. This information can be electronically stored and may
be printed on demand.
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The alarms screen will show alt current alarms, all pending alarms or indicate
that no alarm conditions exist. Manually switching to the alarms is
rarely necessary.

screen

There are three levels for any alarm, "Unacknowledged," "Acknowledged" and
"Alarm Pending". When an alarm is first issued, it issues a "Unacknowledged"
alarm, The alarm remains in this state until the operator acknowledges the
alarm condition and then the status is changed to a pending alarm until the
condition is cleared. This allows the operator to silence the alarm and remain
pending until the problem is corrected.
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Operator Setpoint Screen

Optional SCADA Screens
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The operator setpoint screen contains the setpoints that are operator
changeable to control the operation of the SBR system. These variables
allow control over the Anoxic and Aerated portions of the process, as well as
other features. The setpoints with minimum and maximum values are
available with levels of password protection based on operator and supervisor
control.

I
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The Control Panel

Following is a typical interior view of the control panel. The standard pane!
exterior contains at! Hand/Off/Auto switches and indicating lights for all
equipment supplied with the OMNlFLO® SBR System. Also, on the exterior is
the door mounted operator interface for monitoring the process from the
panel. This unit provides tank levels, process states and alarm information at
the touch of a button. The indicating lights provide equipment status.

CONTROL PANEL
Setting the standards in the Wastewater Control Industry

The panel is coded to provide installers and operators a system which is
easily understood by simply understanding the basic concept. The panel is
also specifically labeled for each piece of equipment.

38K Conimls- 606



AH components in the control panel are heavy duty and reliable, yet
economical. An items are standards of the industry

Siemens Water Technologies is extremely proud to offer these technologEca¥ly
advanced, yet simple control systems. AN systems are extensively tested
prior to shipment to your project, and tailored to the specific project needs
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MEETING NOTES

LOCATION
PROJECT
SUBJECT
ATTENDEES

DISTRIBUTION

Wednesday, July 23, 2008

9:00 a.m

MCESD

Hassayampa Ranch WRF Design

ATC co1vrMi9nTs REVIEW MEETING

MCESD: Dale Bodiya, Ken James, Wesley Shonerd, Kevin Chadwick

Global Water: Jason Bethke

MES: Brian McBride. Deanne Kincade

Attendees; Graham Symmonds (Global), Robin Bain (Global)

Matthew Andros (MES)

Discussion Items

1. Discussion Overview

Global Water provided a brief overview of the Hassayampa Ranch WRF design project and the ACC
imposed ATC deadline of July 31, 2008. Global Water stated that the purpose of the meeting was to review
MCESD's comments and provide additional information or clarification, as needed, in an effort to obtain an
ATC by the end of July. MCESD asked if the issuance of an Approval of Proposed Plan would satisfy the
ACC requirement for an ATC. Global responded that while an Interim ATC with stipulations would
probably be acceptable to the ACC, an Approval of Proposed Plan would probably not be since the
terminology of the approval would be different

MCESD stated that it had limited experience approving design-build projects but agreed that an Interim ATC
was the best approach. The Interim ATC could cover the civil grading and excavation work as shown on the
scaled drawings. The remaining detailed design drawings, when submitted, will be based on the approved
Engineering Design Report and will be in general conformance with the sealed concept drawings for the
other disciplines

Control Philosophy

MCESD provided a brief review of the design submittal and stated that while the control of individual
treatment systems was included in the drawings and report, an overall control philosophy describing how
systems were tied together was missing. MES explained that the SBR equipment manufacturer determines
the control strategy based on the owner's needs and the minimum control required for provision of a process
guarantee. This control strategy is generally developed as part of the contractual process with the
manufacturer and reviewed during the shop drawing process and is therefore not available at this time. MES
said that they will submit a general control philosophy describing the owner's basic requirements for the
WRY, with the understanding that the detailed control strategy provided by the manufacturer may differ

2.
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3. Technical Literature

MCESD requested that Global Water/MES provide an additional attachment to the Design Report that

includes technical literature on the major pieces of treatment equipment. MCESD understands that the

specific manufacturer of the equipment has not been selected at this time and the actual equipment provided

could be the same as, or equal to, the equipment on which the information is provided

SBR Single-Basin Operation

MCESD referred to the manufacturer 's information provided for the Siemens Jet Tech SBR system and

noted that their Slug Feed control strategy for single basin operation requires an upstream equalization basin

MES stated that the Slug Feed Control system is one of three control systems offered by Siemens Jet Tech

for the overall plant operation, and that dies control system is not the one to be used for the Hassayampa

Ranch facility. MES said that for  the Hassayampa Ranch facility the single-basin operation would be a

specific temporary process control mode within the multi-basin control system that would only occur when

one basin must be taken out of service for  inspection, maintenance or  repairs.  Under  this mode a pre

equalization basin is not required. MCESD requested that calculations on the temporary, single-basin

operation be submitted for review. MES agreed to provide calculations prepared by the SBR manufacturer

5. Preliminary Design-Build Schedule

MCESD stated that the preliminary project milestone schedule does not allow for groundbreaking and

completion of substantial work before the ATC's one-year deadline occurs in July 2009. MES said that the

schedule shown was tentative and that they could shift the Starr of construction back one month to

accommodate the 1-year timeframe. MCESD also requested the schedule include shop drawings submitted

to and approved by the County. MES said they will revise the schedule accordingly. MCESD stated that a

one-year extension of the ATC could be granted upon formal request from the owner if there have been no

design changes, and upon payment of one-half the initial review fee

6. Additional Review Fee

Global Water stated that the check for the additional initial review fee would be delivered to MCESD by

courier on July 23, 2008

7. Influent Wastewater Characterization

MCESD stated concern  that  the assumed in fluen t  wastewater  character ist ics of 300/300/600/45 for

BOD/TSS/COD/TN, respectively,  were different  from the values presented in  the MAG 208 WQMP

Global Water and MES stated that the plant process is actually designed on loading rates, not flow rates, and

requested that the assumed characteristics be allowed to stand with the understanding that if the actual

influent values are higher, the hydraulic capacity rating of the facility will be lowered. Global Water and

MES agreed to include a statement in the Design Report as to their  understanding that higher influent

concentrations may result in a lower hydraulic capacity rating for the facility

4.
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Reclaimed Water Disposal

Global Water provided an overview of their philosophy and priorities for reclaimed water disposal

clarifying that direct reuse is the best option for disposal, followed by recharge, and followed by discharge as

the worst option. Global Water explained that while discharge is the lowest priority method of disposal since

it does not result in either revenue or recharge credits, it is the only method that can be proven to be available

right now because the WRF design plans are ahead of the development plans. The Hassayampa Ranch

development is not yet at the Dl\/£P or plat stage, but plans to include a golf course, lake, and multiple
irrigation opportunities. MES agreed to submit a copy of the Hassayampa Ranch development zoning

exhibit, which shows the planned land uses within die development. MES also agreed to add a section to the

Design Report that provides information on planned reclaimed water disposal methods

Contractor Quality Control

MCESD requested an explanation of how Global Water planned to prevent the contractor from providing

lesser materials without using specifications. Global Water responded that a Technical Statement of

Requirements is included in the contract and includes minimum criteria for all aspects of the design and

construction. Global Water also plans to select only among contractor that have a pre-existing relationship

with Global and understand expectations and have proven themselves to be reliable and trustworthy

MES agreed to provide MCESD with a copy of a sample TSOR from a design-build project previously

completed by Global Water

10. Action Items Summary

MES to provide a general control philosophy for MCESD review by Monday, July 28, 2008

MES to add an attachment to the Design Report that includes technical literature for major

process equipment and submit for MCESD review by Monday, July 28, 2008

MES to add a section on Reclaimed Water Disposal Methods to the Design Report and submit for

MCESD review by Monday, July 28, 2008

MES to provide calculations on single-basin operation of the SBR for MCESD review

MES to provide MCESD with a sample TSOR for review

MES to provide MCESD with the Hassayampa Ranch development zoning exhibit showing direct

reuse sites

MES to revise the preliminary project milestone schedule to include MCESD shop drawing

review and approval, and to move the dates up by one month to allow for groundbreaking and the

completion of substantial work by July 2009

MES to add a statement to Section 2.1.3 Influent Wastewater Quality indicating the

understanding that if influent concentrations are higher than those assumed, the hydraulic

capacity of the facility may be decreased

8.

9.
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1.0 INTRODUCTION

The Hassayampa Utility Company, Inc. (HUC) Hassayampa Ranch Water Recycling Factory (HR WRF) will be

located on the north side of Indian School Road, east of 339'*' Avenue in Maricopa County. The facility will be in

the southeastern quarter of Section 22, Township 2 North and Range 5 West of the Gila and Salt River Base and

Meridian. The Hassayampa Ranch service area includes approximately 2,050 acres of land, predominantly north

of Indian School Road and East of 343"' Avenue.

The HUC HR WRF is planned to be constructed in three phases beginning with 0.5 million gallons per day

(MGD), expanding to 1 MGD in Phase II and 3 MGD in Phase III. The size of the WRF will allow for a build out

capacity of up to 10 MGD, while maintaining 350 foot setbacks, but only three phases are planned at this time.

The HUC HR WRF will be designed, constructed and operated so as to ensure the greatest degree of discharge

reduction achievable. This facility will employ advanced wastewater treatment technology that includes

nitrification and denitritication to produce Class A+ reclaimed water that can be directly reused for irrigation, or

recharged. Discharge to the local surface water body will only take place when the volume of recycled water

produced exceeds the reuse demand and the recharge capacity.

The recommended wastewater treatment processes to be employed at the HUC HR WRF will include the

following:

Influent Pump Station

Primary Treatment

l Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

' Sequencing Batch Reactors

l  Post-Equal ization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Chemical Addition Facility
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Phase
Year

Completed

Total Estimated

Population

No. of

Dwelling

Units

Treatment

Capacity

(MGD)

I
i
I

2009 1,425 3,560 0.5

II 2012 2,850 7,140 1.0

III 2017 8,570 21,425 3.0
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RELIABLE . RENEWABLE . REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2.) /\

2.0 WASTEWATER TREATMENT CRITERIA

The first step in the design of the HUC HR WRF is to determine the quantity and quality of the influent flow to be

treated and the standards that the reclaimed water must meet. These factors determined the type, sizing, and

characteristics of the unit process required for the facility. The wastewater treatment criteria developed as the

basis for the design of the HUC HR WRF include influent wastewater quantity and quality, required treated water

quality, and biosolids quality.

2 . 1 I nf lue nt  Charac te r i s t i c s

The characteristics of the influent wastewater include average flow quantity, How pealing factors and flow

quality. All the influent characteristics have been based on published and accepted ranges for Phoenix, Arizona,

empirical data, and MES experience.

2 .1 .1 Influent Flow Quantity

The HUC HR WRF is planned to be constructed in three phases to service the residential and commercial

developments within the service area. Wastewater generated has been estimated based on the number of homes

expected to be completed in a specific time frame, 2.5 people per dwelling, and a wastewater generation rate of

approximately 140 gpcd. The equivalent wastewater generation rate per dwelling unit is approximately 350 god,

per Maricopa County recommendation, as presented in Table 2-1 below.

Table 2-1 Wastewater Phasing Schedule

The Hassayampa Ranch Service Area presented in the 208 Plan Amendment includes a large enough land area

that, if fully developed into residential projects, could result in a build out flow of approximately 10 MGD. At

this time, the HR WRF is being planned as a 3 MGD facility.

2.1 .2 Flow Peaking Factors

The HUC HR WRF is designed with the following peaking factors listed in Table 2-2:

C:\Documems and Se\rings\McBride\Desktnp\HR Design Report revZ072808.docx
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i
I

Phase
I

i
!

Treatment

Capacity

(MGD)

Peak Hour

Factor

Max Day

Factor

I 0.5 3.0 2.0
I

I

II
i

1.0 2.5 2.0

III
I
i

3.0 2.0 2.0

GLOBAL WAT ER
RELIABLE . RENEWABLE . REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2)

Table 2-2 Design Peaking Factors

The peak hour factor will be used in the sizing of preliminary treatment equipment and sequencing batch reactor

equipment and basins. The max day factor will be used in the sizing of all equipment downstream of the post

equalization tank, including the filters and the ultraviolet disinfection

2.1.3

The wastewater characteristics assumed for the HUC HR WRF design are presented in Table 2-3. These

parameters are significantly higher  than the typical values that have been previously approved by the

environmental regulatory agencies. Data collected from Global Water's existing Palo Verde Utilities Company

Campus 1 WRF and other existing wastewater plants serving newer developments in Arizona have been showing

an increasing strength of wastewater in the last few years. Examples of recent BOD strengths include the PVUC

Campus l WRF (300 mg/1), Cottonwood WWTP (363 mg/1), Anthem WWTP (300 mg/l), and Verrado WRF (280

mg/1). Based on this data we believe that it is prudent to raise the expected wastewater strength to levels that are

in line with recent data for other new developments within Arizona

Influent Wastewater Quality

It is also recommended that once the first phase of the facility is operating the historical wastewater strengths

should be tested arid analyzed prior to the design and construction of the Phase 2 expansion to verify the

wastewater strength assumptions. If influent wastewater concentrations of BOD, TSS, COD and Nitrogen are

higher than those assumed in Table 2-3, the hydraulic rating of the facility will be lower than that proposed and

the Phase 2 expansion will therefore be required earlier than projected
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Contaminant Unit

Typical Concentrations HUC

Hassayampa

Ranch WRF

Concentration
Weak Medium Strong

BoDy mg/L 110 220 400 300

TSS mg/L 100 220 350 300

Total Nitrogen mg/L 20 40 85 45

pH 6 7.5 9 6.5-9.0

GLOBAL WATER
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Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2) /QA

Table 2-3 Influent Wastewater Concentrations

2.1.4 Industrial Wastewater

The HUC HR WRF is not expected to receive flows that contain industrial, hazardous or mining wastewater,

pesticides, PCBs, or radionuclide. The service area will include residential property and light commercial

developments. HUC requires permits for all connections to the WRF. The permit review process allows a

decision to be made on whether pretreatment is required before discharge to the WRF collection system. The

HUC HR WRF will conduct periodic monitoring to detect industrial discharge.

2.2 Treated Water Quality Criteria

The HUC HR WRF has been designed to meet Arizona Title 18 requirements for Class A+ reclaimed water so

that all water produced by the facility is available for direct reuse and recharge. Per Title 18 (R18-1 l-303(A)), the

wastewater will undergo secondary treatment, filtration, nitrogen removal treatment, and disinfection. Table 2-4

summarizes the Class A+ water quality requirements and the design treatment criteria.
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Title 18

Requirements

Class A+

I

Water Quality Parameter
.
I

Influent

Concentration

!

3
I

Design

Criteria

i

I BODY (mg/L) 300 NA < 1 0
i

TSS (mg/L) 300 NA < 1 0
i

Total Nitrogen (mg/L)
|

45 < 1 0 < 8
!

p H
i

NA 6.5 -9.0 6.5-9.0 i
Fecal Coliform (#/100mL)

i
I

NA None Detected None Detected

i

i Single Sample Maximum Fecal

g Coliform (#/I00mL)
NA 23

.

I<20

i

I
24-Hour Average Turbidity

(NTU)l
NA <2

I

< 2

| Maximum Turbidity (nTU>1 NA 5 <5

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2) AA

Table 2-4 Summary of Class A+ Water Quality Requirements and Design Criteria

G Lo BAL WATER
RELIABLE . RENEWABLE . REUSAIILE

m--

'Chemical addition facilities will be available to provide coagulant addition if the 24-hour turbidity criteria are notmet
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2 . 3

The HUC HR WRF will generate a waste sludge that will be hauled offsite for either disposal in a permitted

landfill or beneficial land application. For disposal in a permitted landfill, the sludge must not contain any free

l iquid as defined by Method 9095 .- Paint Filter Liquids Test. The test is described in T e s t  M e t h o d s  f o r

Evaluat ing  So l id Wast es ,  Physi ca l/ Chemi cal  Methods (EPA Publication No. SW-846). In order to pass the Paint

Filter Liquids Test, sludge must have a dry solids content of approximately l7~20 percent with no free water. For

land application, the sludge must meet the "Class B" requirements, as described below.

Biosolids

The U.S. EPA 40 CFR 503 regulations, specifically 503.32(a) and (b), require biosolids intended for agricultural

use to meet certain pathogen and vector attraction reduction conditions. The intent of the Class B requirements is

to ensure that pathogens have been reduced to levels that are unlikely to pose a threat to public health and the

environment under the specific use conditions. For Class B material that is land applied, site restrictions are

imposed to minimize the potential for human and animal contact with the biosolids for a period of time following

land application until environmental factors have further reduced pathogens. (No site restrictions are required with

Class A biosolids.) Class B biosolids cannot be sold or given away in bags or other containers. The criteria for

meeting Class B include testing to show that the biosolids have less than 2,000,000 colony-forming units per gram

dry weight of total solids, or that the facility produces the biosolids through one of the following processes:

Aerobic Digestion

Air Drying

Composting

Lime Stabilization

Equivalent Process to Significantly Reduce Pathogens (EPA-defined)

The HUC HR WRF will be designed with a full-capacity aerobic digestion process and mechanical dewatering

equipment to meet the criteria for Class B biosolids.

C:\Documents and Senings\McBride\Desktop\HR Deign Report rev2072808.docx
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3.0 TREATMENT PRUCESS DESCRIPTION

The Hassayampa Uti l i ty  Company Hassayampa Ranch Water Recycl ing Factory (HUC HR WRF) wi l l  be

constructed to meet ADEQ BADCT guidelines. The ultimate treatment facility will be a 3-MGD sequencing

batch reactor (SBR), activated sludge wastewater treatment facility that includes nitrification and denitrification,

and tertiary treatment using filtration and UV disinfection. The facility will be constructed in phases. Phase I

consists of a 0.5 mud plant which will then be expanded to 1 mud in Phase II and then to 3 mud in Phase III. The

3-rngd module will consist of two sequencing batch reactors, a post-equalization basin, an aerobic sludge digester,

tertiary filtration, UV disinfection, and mechanical solids dewatering.

Wastewater How will be received at the influent lift station located on the treatment plant site. The influent lift

station is part of the collection system and is therefore not a part of this design. A General Permit Type 4.01 will

be obtained for this lift station and it will be fully enclosed and odor controlled.

Flow will be pumped from the Influent Lift Station to the Headworks where it will be passed through a screening

and grit removal combination unit. The unit will use a perforated screen ro remove trash and rags followed by a

grit chamber, where the grit will be allowed to settle and then removed. Flow from the combination unit into the

SBRs will be controlled using motor-operated inlet valves. The treatment plant will have alarms that will be

connected to an automatic dialer system for failure protection. The standby generator will be sized to run the

critical wastewater treatment plant units and the pump stations in the event of a power failure.

The wastewater treatment plant will be designed to meet a recycled water requirement of 10 mg/L for BODY and

TSS and < 8 mg/L for total nitrogen. The total detention time in the SBRs for treatment will be approximately 19

hours at average design flow utilizing one basin. A total retention time of over 37 hours will be available if both

basins are utilized. All tanks will be constructed with reinforced concrete and leak tested prior to being placed

into operation. Denitrification will take place under mixed anoxic conditions in the reactor after nitrification is

accomplished under aerobic conditions. Anoxic conditions will be created by operating mixers without aeration.

Settling will occur in the reactor prior to effluent being decanted into a post-equalization basin. Sludge will be

wasted to an aerobic digester for further treatment.

Each SBR will operate 4 alternating and overlapping cycles per day (6.0 hours per cycle) followed by decanting

and sludge draw:

Anoxic Fill

Aerated Fill

D nitrification

React

Settle

Decant

Sludge Draw

Idle

Introduction of Raw Influent without Mixing or Aeration

Mixing Only with the Introduction of Raw Influent

Aeration and Mixing with the Introduction of Raw Influent

Aeration and Mixing without the Introduction of Influent

Typical Quiescent Time 45 - 60 Minutes

Typical Decant Time < 120 Minutes

Typical Sludge Wasting Time < 30 Minutes

Time Varies Depending on Settle, Decant and Sludge Draw Times

C:\Docurnents and Seamgs\McBride\Desktop\HR Design Report rev'Z072808.docx
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The SBRs will be operated at a water depth of just under 12 feet at the start of a cycle. The maximum water depth

at the end of a cycle will be 18.0 ft at average design flow for Phase I. Jet-aeration manifolds will be used for

mixing and aeration in the SBRs. Dissolved oxygen levels will be controlled using D.O. sensors which will

control the operation of the blowers

Each SBR includes a solids excluding floating decanter with an automatic control valve. Supernatant will flow by

gravity through the decanter to the post-equalization basin. The maximum water depth in the post-equalization

basin will be just under 10 feet which will be 2 feet below the minimum water depth in the SBR to allow for the

decant valve to remain fully open. Post-equalization will be used to equalize flow from the SBRs and create more

uniform loading to the filters and the UV system

Following secondary treatment, the secondary effluent will be pumped from the post-equalization basin to the

tertiary filters. The automatic backwash sand filters will be sized for a maximum daily peak flow rate equal to

twice the average design flow of the facility. The filters will include automatic backwash cycling with a total

backwash volume equal to approximately 0.75% of the daily filtered flow rate

The filtered effluent will flow by gravity to the UV disinfection system, which will consist of a series of UV

banks installed in an open channel configuration. The UV lamps will be designed for twice the average design

flow with one module on stand-by. The bulbs will be low-pressure, high intensity with variable UV output that is

determined from the filtered effluent turbidity. The UV system also includes an automatic cleaning mechanism

that will continuously reduce the bulb fouling and extend bulb life to 8,000 hours. Spare bulbs and sleeves will be

kept on site to expedite repairs. In the event that the UV system is offline or fails catastrophically, liquid sodium

hypochlorite will be added to ensure proper disinfection. Sodium bisulfate will be available for dechlorination

prior to recharge or surface water discharge

Following UV disinfection, the reclaimed water will flow by gravity to the tertiary pump station. Recycled water

will be pumped to irrigation sites for direct reuse as a Class A+ reclaimed water. During winter months when

reuse of all reclaimed water is not possible, it will be recharged or discharged to the Hassayampa River under an

AZPDES permit

Sludge will be stabilized to Class B level in the aerobic digester, which is designed for a hydraulic detention time

of 24 days, and decanted to approximately a 2% solids concentration. Liquid sludge will be thickened to

approximately 20% solids with a centrifuge and trucked to an approved landfill, or to permitted agricultural fields

for land application
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4.0 TREATMENT UNIT PROCESSES

Based on the original criteria for the facility provided by Global Water -- Hassayampa Utility Company, the

wastewater treatment processes to be employed at the Hassayampa Ranch WRF will include the following

Influent Pump Station

Primary Treatment

Screenings/Grit Removal Equipment

Screenings/Grit Removal Bypass Grinder

Secondary Treatment

Sequencing Batch Reactors

Post-Equalization

Tertiary Treatment

Sand Filtration

UV Disinfection System

Aerobic Digestion

Biosolids Dewatering

Tertiary Pump Station

Odor Control

Standby Chemical Addition Facility

4.1 Influent Pump Station

In Phase I, the Influent Pump Station will be constructed as a large diameter pre-cast manhole. As Phase II and

Phase HI are implemented, a wet well will be constructed to accommodate the additional pumps. The influent lift

station will be part of the collection system and is therefore nota part of this design. A General Permit Type 4.01

will be obtained for this lift station

4.2 Primary Treatment

Primary treatment will consist of a combination screening/grit removal unit which works by separating the solids

from the flow in a screening zone. The screened, degritted liquid will flow over a weir to the SBR's while the

dewatered solids and grit will be discharged through chutes for disposal. The preliminary treatment equipment

will be fully enclosed to minimize odors and will be installed within the headwords building. The entire

headwords building will be odor controlled

The preliminary treatment for Phase I will have the

Influent Combination Unit for Screenings

Bypass Grinder Unit

Disposal Container

following components

and Grit Removal
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Parameter Design Values (Phase I)

Number of Units 1

Screen Opening Type Perforated Plate

Screen Opening Size (mm) 6.0

Hydraulic Capacity, each (mud) 3.5

Firm Hydraulic Capacity (mud) 3.5

Number of Disposal Containers 1

Estimated Screening Volume
CF/day)

6
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Scr een in gs/Gr i t  Removal  Equipmen t

Wastewater from the influent pump station will be pumped to the combination unit where the screenings and grit

will be removed. The combination unit will have the capacity to treat the peak flow for both Phases I and H. An

emergency bypass line with an inline grinder will be installed in case of a failure of the combination unit. A

second combination unit will need to be added for the third phase.

4.2.1

Screenings will be collected and disposed of through a chute to a dumpster. To minimize the volume of

screenings produced, the combination unit will dewater the screenings through compression in a dewatering zone

and dispose of them in the disposal container. Water removed by the washing/dewatering process will be

returned to the head of the plant through a drain line which returns the flow to the influent pump station by way of

the drain manhole pump station. The conceptual design parameters for the preliminary treatment system are

presented in Table 4-1.

Table 4-1 Preliminary Treatment System Parameters

4.2.2 Screenings/Grit Removal Bypass Grinder

An in-line grinder will be utilized in the event that a bypass of the combination unit occurs due to a failure or

blockage of the unit that trips the high alarm. The grinder bypass line will feed the influent to the SBR basins

under this emergency condition.

4.3 Secondary Treatment

Secondary treatment will consist of two sequencing batch reactor (SBR) basins and a post-equalization basin.

Two cast-in-place SBR structures and one post-equalization basin are planned for the first phase of this facility.

The secondary treatment process will be split into two parallel trains of equal capacity. Two basins will allow for

the operational flexibility of taking one basin out of service for a short period of time for maintenance, as needed.

The bioreactors will be covered and odor controlled.
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4.3.1 Sequencing Batch Reactors

The two SBR basins will be operated in staggered cycles that are approximately 6 hours in duration, with each

cycle consisting of 5 different phases to achieve maximum yield. The first phase will be an Anoxic Fill, during

which the basin will be loaded with wastewater without aeration, and the soluble BOD will be absorbed and

stored by the facultative biomass until air is received to metabolize the food.

The second phase, Aerated Fill, will be initiated once approximately 75% of the fill period is completed. The

blowers and pumps will be started and provide air and complete mixing to initiate the "feasting" period of the

biomass. During this phase, the biomass will begin to metabolize the food it has absorbed and nitrification and

denitrification will start to occur. The ammonia in the wastewater will then be converted to nitrates within the

aerated plume of the basin. The nitrates will then be converted to nitrogen gas within the low dissolved oxygen

areas of the basin. The denitrifying organisms will use the BOD as a food source along with the oxygen by-

product from the nitrate conversion.

The third phase, Denitrification, allows for additional d nitrification time. During this phase, the blowers will be

turned off and the mixing pump will continue to mix, providing anoxic mixing to drive d nitrification.

The fourth phase, React, will occur after the basin has completed filling, and the influent flow will be diverted to

the other SBR basin. Since the influent flow will be diverted, no more food for the biomass will enter the basin

forcing the organisms to scour for any remaining BOD. Aeration will continue in the full reactor until complete

biodegradation is achieved; mixed liquor will then be drawn into and recycled within the motive pumps through

the jet aerator. The React phase will continue until the food is consumed and the biomass starts entering a

"famine" state. A True React occurs where there is no influent or primary effluent within the reactor and is

essential in achieving intense famine conditions for optimum organism selection. Self cleaning D.O. probes will

monitor the D.O. levels and signal the blowers and pumps accordingly.

The reactor will then enter the fifth phase, Settle, where the biomass will be allowed to settle in perfect quiescent

conditions, no influent will be introduced and no secondary effluent will be decanted. Since the reactor will be

under true quiescent conditions during settle, 100% of the reactor capacity will be available for separation. Once

the Settle phase is completed, the secondary effluent will be decanted and sent to the post-equalization basin for

further processing. The decant phase will continue until approximately the upper 1/3 of the basin is discharged.

The conceptual design parameters for the bioreactor, as calculated by the manufacturer, are summarized in Table

4-2. The manufacturer's complete calculations are provided in Appendix A.
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Parameter Value (Phase I)
Reactor and Process Char.

Design MLSS (mg/L) 3,000
Hyde. Retention Time (days) 1.58
Aerobic Sludge Age (days) 8.5
System SRT (days) 17.0
Biosolids Yield Factor (per d) 0.54gvss/gBoD
Oxic F:M (gooD/gMLss/d) 0.25
Syst. F:M (goD/gMLss/d) 0.13
Process Parameters

Avg. COD removed (lb/d) 2,189
Max. CODremoved (lb/d) 3,440
Min. SRT .- peak load (days) 7.3
Avg. biosolids yield (IbId) 547
Avg. net sludge yield (lb/d) 1,039 (COD)
Max. sludge yield (lb/d) 1,352 (COD)
Req. aerobic mass (lb MLSS) 9,853
Req. aerobic volume (MG) 0.39
Aerated portion of cycle (%) 50.0
Req. total SBR volume (MG) 0.79
SBR Basin Design

# of basins 2
Length (ft) 65
Width (ft) 45
TWL @ avg. flow (ft) 18.0
Total SBR volume (MG) 0.79
Total SBR retention time (hr) 37.8
Standard OF Req. (lbO2/d) 3,285
Process Design

No. batches/day/SBR 4.0
Max. Fill Time Gar) 3.0
Complete Cycle Time (hr) 6.0
Design Air Flow (SCFM) 579
Tota1'Number of Blowers 2 (incl. spare)
Air Flow per blower (SCFM) 579
Total Number of Pumps 2
Total Pump Head (ft) 21
Flow per Pump (rpm) 2,746
Required Jet Head (ft) 17
Total Pump BHp/basin 19.2
Volume per Decant (gal) 62,500
Average Decant Flow (rpm) 2,083

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2)
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Table 4-2 Bioreactor Design Parameters
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Parameter Design Values

Length (ft) 65.
Width (ft) 25

Maximum Water Level (ft) 9.9

Minimum Water Level (ft) 3

Maximum Capacity (MG) 0.2

Decant Volume (MG) 0.0625

Pump Type Submersible

Number of Pumps 2 (1 Duty/1 Standby)

Pump Capacity, each (mud) 1

Pump Capacity, each (rpm) 695
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4.3.2 Post-Equalization

A post-equalization basin will be constructed as part of this design. The basin will reduce flow variations to the

downstream filtering and disinfection processes, thereby increasing the effectiveness of the processes and

reducing the cost of the equipment required. Post-equalization will also ensure that there are not large variations

in flow for the metering pumps and chlorine analyzers. The equalization process for Phase 1 is required to

accommodate at least 70,000 gallons of flow storage volume. The designed basin will have a capacity of

approximately 2 decant cycles. The basin will be a self-cleaning non-aerated type, with a bottom sloped towards

a sump located in the comer of the basin.

Due to plant hydraulics, the post-equalization basin will also contain two submersible pumps that will pump

secondary effluent to the filters. The pumps will be added during the first phase and will serve as duty and

redundant units. Phase l Equalization Basin design parameters are summarized in Table 4-3.

Table 4-3 Post-Equalization Basin Design Parameters
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4.4 Tertiary Treatment

Tertiary filtration follows the secondary treatment process and is required in the production of Class A+ reclaimed

water. Filtration lowers the turbidity of the treated wastewater and removes solids prior to disinfection

Conventional tertiary f i l ters, automatic backwash f i l ters, general ly include one or more layers of sand or

anthracite media, and use water backwash or air scour for media cleansing

Disinfection of the wastewater is required for the production of Class A+ reclaimed water. Currently the two

most common means of disinfection for tertiary treated wastewater are chlorine disinfection followed by de

chlorination, and ultra-violet light (UV) disinfection. However, chlorination requires the use of a contact chamber

that has a relatively large footprint. In addition, the use of chlorine in the quantities required for disinfection

would not be consistent with the goals of the design to minimize the use of all chemicals, and the use of a

chlorination/de-chlorination system as a primary disinfection choice also increases the future regulatory risk in

regard to disinfection by-products. Therefore, this facility will utilize a UV disinfection system with sodium

hypochlorite available in the event a failure of the UV equipment occurs

4.4.1 Sand Filtration

The secondary effluent will be pumped from the postequalization basin to the inlet channel of the pulsed-bed

(rapid flow gravity) tertiary filters. A chemical injection point will be provided prior to the flow entering the

filters to allow for coagulant addition to aid the filter process. The flow will enter the filter cells through

proportioning weirs and cascade into the influent distribution trough and onto the filter cell sand through v-notch

weirs. The flow will then be distributed evenly across the sand through the use of splash plates. As the flow

reaches the surface of the filter media, the larger particles within the secondary effluent will be retained on the

media surface. The finer particles enter the spaces between the sand and grains, or the interstices, and will be

trapped. Over time, large particles will cover the filter media surface, thereby increasing the headless and causing

the water level to rise over the media surface

A diffuser will be part of the pulsed-bed filter design and will use low pressure diffused air bubbles to create a

gently rolling motion in the liquid over the filter surface, thereby lifting floe particles from the media surface and

suspending them in the liquid. The bed will also have the ability to "pulse", or automatically regenerate the filter

surface without initiating a backwash cycle. This will be achieved by closing the filtrate outlet valve, trapping

atmospheric air in the underlain. The backwash inlet valve will then be opened and the backwash pump will

flood the underlain cavity with filtered water, pushing the trapped air up through the media to the surface. This

process will last about 20 seconds and dislodge particles trapped on the media surface and entrain them in the

liquid above the filter surface

An additional backwash cycle will be used for more thorough media regeneration. Once maximum headless is

achieved, the 3.5 minute backwash cycle will be initiated and stored filtrate will be pumped up through the filter

media, pushing a pulse of air up through the bed. The unfiltered water will be directed out through the backwash

troughs along each filter cell. The unfiltered water is then piped from the backwash troughs to the mudwell, and

is then pumped to the drain manhole, and back to the head of the facility. Once the backwash cycle is completed

the regular f i l tration cycle wil l  be resumed. Because the f i l ters wil l  be located downstream of the post
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Parameter Design Values

Type Pulsed-Bed Sand

Type of Media Sand

Depth of Media (in) 10

Number of Filter Cells 3

Filter Cell Length (ft) 16

Filter Cell Width (ft) 4.5

Filter Area per Cell (sf) 72

Total Filter Area (sf) 216

Average Filtration Rate (rpm/sf) 3.2

Firm Filtration Rate (rpm/sf) 4.8

Firm Flow Capacity (mud) 1.0

Maximum Flow Capacity (mud) 1.5

Coagulant Addition Yes, prior to inlet channel
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equalization basin, they are sized for a max-day peak of twice the average daily flow instead of the larger peak
hour flow

Table 4-4 summarizes the design values for the tertiary filtration system. Manufacturer information on the

pulsed-bed filters is included in Appendix B

Table 4-4 Tertiary Filtration System Design Parameters

4.4.2

A UV disinfection system is recommended for the HUC HR WRF. The UV system for Phase I will consist of one

channel containing 4 banks of ultraviolet bulbs. Each UV bank will include a fully automated cleaning system

that eliminates the need for manual sleeve cleaning. The UV system power panels will be housed in weatherproof

enclosures located near the reactor units. Because the UV disinfection units will be located downstream of the

post-equalization basin, they are sized for a max-day peak of twice the average daily flow. The proposed design

criteria for the UV disinfection system are summarized in Table 4-5

UV Disinfection System
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Parameter Value (Phase 1)

Influent Turbidity (NTU) <_ 2

Effluent Fecal Coliform (cfu/100 mL) Non-Detectable

Log Removal >3

No. of Units 4

Flow Capacity per Unit (mud) 0.35

Firm Flow Capacity (mud) 1.0

Configuration Type Parallel

Design Transmissivity ( Transmittance %) 70
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Table 4-5 UV Disinfection System Design Parameters

4.5 Aerobic Digestion

Aerobic Digestion will be provided to stabilize the waste activated solids (WAS). Bulletin No. 11 recommends a

retention time of 16 to 18 days for stabilization and for purposes of this evaluation, a conservative estimate of 24

days retention of the Average Daily Maximum Month (ADMM) flow of solids production has been applied. The

aerobic digester process equipment consists of aeration blowers, coarse air bubble diffuser grids, digested sludge

pumps, and a mechanism for decanting. The supernatant will be decanted from the sludge digester and returned

to the head of the plant via the drain manhole pump station. The design parameters for the digester are presented

in Table 4-6 .
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Parameter Value (Phase I)

Solids Retention Time (d) 24

Sludge Produced (based on TSS, lb/d) 873

Digester sludge concentration 2%

Digester sludge production (god) 5,300
No. of Dlesters 1

Total Digester Volume (MG) 0.17

Percent VS S 75%

Standard Oxygen Required (lb/d) 878

Total Number of Blowers 2 (1 Duty/1 Standby)

Air Flow per Blower (SCFM) 700

Blower Discharge Pressure (psig) 9.33

BHp per Blower 41.1
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RELIABLE . RENEWABLE . REUSABLE

Hassayampa Utility Company, Inc
Hassayampa Ranch WRF
Design Report (Rev 2)

Table 4-6 Aerobic Digester Design Parameters

4 . 6 Biosol ids  Dewatering

The HUC HR WRF will utilize a centrifuge for solids dewatering based on its ability to produce a dry cake that

will pass a Paint Filter Test as required for landfill disposal. The centrifuge will be installed on a mezzanine

within the solids handling, and this elevated location will facilitate removal of the cake. The dewatered sludge

cake will drop down a chute into a disposal container below located near an overhead door to allow truck access

and dewatered sludge cake removal

The solids dewatering design parameters are presented in Table 4-7
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Parameter Design Values

Type Centrifuge

Number of Units 1

Internal Diameter (ft) 1.0

Feed Rate (rpm) 60

Sludge Feed Pump Type Progressive Cavity

No. of Sludge Feed Pumps 2 (1 Duty/1 Standby)

Digester Sludge Production (lb/d) 873

Digester Sludge Production (god) 5,300

Maximum Runs per Week (days) 5

Daily Sludge Load at 5 days/week (gal) 5,300

Maximum Daily Run Time (hrs) 1.5

Parameter Design Values

Number of Pumps 3 (2 Duty/1 Standby)

Pump Type Vertical Turbine

Pump Capacity, each (rpm) 500

Pump Capacity, firm (rpm) 1,000

Pump Capacity, firm (mud) 1.4

Chamber Surface Area, each (ft x ft) 13 x9

Assumed Wetwell Depth (ft) 7

Wetwell Volume (gal) 6,000

e
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Table 4_7 Centrifuge Design Parameters

4.7 Tertiary Pump Station

The tertiary pump station will deliver reclaimed water to both the on-site non-potable water (NPW) system via a

hydropneumatic tank and the off-site reclaimed water piping system. The tertiary pump station will be located

downstream of the UV disinfection channel and will consist of a standard below-grade wetwell with three vertical

turbine pumps connected through a distribution manifold. Butterfly valves will be installed between the pumps to

allow one of the pumps to be used as a redundant unit for each system and to provide isolation of each pump for

maintenance or replacement.

The design parameters for the Tertiary Pump Station are presented in Table 4-8 .

Table 4-8 Tertiary Pump Station Design Parameters

C:\Documen!s and Senings\McBride\Desktop\l-IR Design Report rev2077.80B.docx Page 4-10



Parameter Design .Values

Number of Pumps (total) 2

Pump Type Submersible

Pump Capacity, each (rpm) 100

Pump Capacity, firm (rpm) 100

Chamber Surface Area, (ftp) 28

Wetwell Depth (ft) 11

Wetwell Volume (gal) 2300

Parameter Value (Phase 1)

Air Flow Rate (com) 13,800
Average Inlet H2S Concentration (ppm) 10

Peak Inlet H2S Concentration (ppm) 20

Minimum H2S Removal 99% or 0.5 ppm, whichever is greater
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4.8 Drain Manhole Pump Station

A drain manhole pump station will be utilized at the HUC HR WRF to recycle waste flows back to the head of the

facility. Throughout the treatment process, waste flows from the screening/grit combination unit, digester, filters,

solids handling, and odor control will be piped to the drain manhole pump station. A force main from the drain

manhole pump station returns these waste flows to the head of the facility. The drain manhole pump station will

contain two submersible pumps, one for duty and one for standby. The drain manhole pump station design

parameters are presented in Table 4-9.

Table 4-9 Drain Manhole Pump Station Design Parameters

4.9 Odor Control

A wet scrubber system will be provided for the HUC HR WRF to provide odor control. The wet scrubber will

utilize 3 stages to remove the offensive odors. In Stage 1, the process gas will be pretreated with slowdown from

Stage 2/3 as well as sodium hydroxide (NaOH) to remove 70-80% of the hydrogen sulfide (H2S). The air will

then pass through Stages 2 and 3, where an oxidation reaction will occur using NaOH and sodium hypochlorite

(NaOC1) and removes the remaining H2S .

Table 4-10 outlines the design parameters for the wet scrubber, and Table 4-11 provides details on the process

treatment units, type of enclosure and method of odor control.

Table 4-10 Wet Scrubber System Design Parameters
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Treatment Process Unit Odor Control Enclosure Type

Headworks Wet Scrubber CMU Building

Secondary Treatment .- SBR Basins Wet Scrubber Concrete Basins w/Metal Covers

Aerobic Digester Wet Scrubber Concrete Basins w/Metal Covers

Tertia Filters None N/A

UV Disinfection System None N/A

Tertiary Pump Station None N/A

Solids Handling Equipment Wet Scrubber CMU Building
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Table 4-11 Odor Control Summary

4 . 1 0 Standby  Che mic a l  A ddi t ion  Fac i l i ty

Standby chemical addition facilities containing filter coagulant will be provided to ensure that recycled water

turbidity levels are always within the permit limits of 2/5 NTU.

4 . 1 1 S t a n d b y  P o w e r

This facility will utilize a load-shedding plan which will allow essential process equipment ro operate using an

800-kW stand-by generator for the 0.5 mud flow.

4 . 1 2 G e ne ra l  Cont ro l  Phi los ophy

The plant is to be monitored, controlled, and adjusted through a centralized SCADA system programmed using a

Wonderware software platform. The general control philosophy for the plant, on a unit-by-unit basis, is presented

in the sections which follow.

4.12.1 Influent Pump Station

I

In Phase I, the Influent Pump Station (ITS) will be constructed as a large diameter pre-cast manhole. As Phase II

and Phase HI are implemented, a wet well wil l  be constructed to accommodate the additional pumps. The

influent lift station will be part of the collection system and is therefore not a part of this design. However, the

ITS will be monitored and controlled through the plant SCADA system. A more detailed description of the

design intent for the ITS controls is available separate from this report.

4.12.2 Primary Screening and Grit Removal

The combination unit where the screenings and grit wi l l  be removed wil l  come equipped with a package

controller from the manufacturer. In case of a failure of the combination unit an overflow emergency bypass line

with an inline grinder is to be installed. The in-line grinder will be utilized in the event that a bypass of the

combination unit occurs due to a failure or blockage of the unit that trips the high alarm and initiates grinder
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operation. To allow time to avoid any potential channel overflows, a high-high level alarm will be tied into the

ITS to suspend influent pumping until it is ovenidden by the ITS high-high level alarm condition. The following

alarms and indicators, as a minimum, will be tied into the SCADA system

Indicators -- channel level, flow indicator, flow totalizes, equipment run statuses

Alanna - high-level, high-high level, individual equipment faults

4.12.3 Secondary Treatment

The secondary treatment system is comprised of two sequencing batch reactor (SBR) basins and a post

equalization basin. The specific controls for the system, including cycle timing, motive pumping, blower and

aeration controls, and sludge wasting, are the responsibility of the selected SBR system manufacturer, Siemens

Jet-Tech. A copy of the Jet-Tech control strategy can be found with the manufacturer's information provided

separately from this report. For this design, the control system provided by Siemens Jet Tech will be required to

contain the following indicators and alarms, as a minimum

Indicators - SBR pH, SBR DO, SBR ORP, SBR phase, SBR level, decant valves status, blower valves

status, EQ basin level, equipment run statuses

Alarms - SBR low DO, high level, SBR low level, decant valve close failure, EQ basin high level

individual equipment faults

4.12.4 Tertiary Treatment

The tertiary filters will be automatic backwash filters that include sand or anthracite media and use water

backwash or air scour for media cleansing. The specific controls for the system are the responsibility of the

system provider and will be contained in a package controller. The following alarms and indicators, as a

minimum, will be tied into the SCADA system

Indicators

statuses

influent How, influent turbidity, mud-well level, filter level, backwash status, equipment Mn

Alarms - mud-well high level, filter high level, high level differential, individual equipment faults

4.12.5 UV Disinfection

The UV system for Phase I is comprised of one channel containing 4 banks of ultraviolet bulbs and includes a

fully automated cleaning system. The UV system package controller and power panels will be housed in

weatherproof enclosures located near the reactor units. The specific controls for the system are the responsibility

of the system provider and will be contained in the package controller. The following alarms and indicators, as a

minimum, will be tied into the SCADA system

Indicators - UV channel level. UV bank statuses

Alarms .- UV channel high level, UV channel low level, UV bank faults
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4.12.6 Aerobic Digestion

The aerobic digester process equipment consists of aeration blowers, coarse air bubble diffuser grids, digested

sludge pumps, and a mechanism for decanting. The supernatant will be decanted from the sludge digester and

returned to the head of the plant via the drain manhole pump station. The following alarms and indicators, as a

minimum, will be tied into the SCADA system:

Indicators -- digester level, equipment run statuses

Alarms - digester high-level, individual equipment faults

4.12.7 Biosolids Dewatering

The solids dewatering centrifuge will be initiated by the operators to produce a dry cake that will pass a Paint

Filter Test as required for landfill disposal. The centrifuge will be installed on a mezzanine within the solids

handling, and this elevated location will facilitate removal of the cake. The dewatered sludge cake will drop

down a chute into a disposal container below located near an overhead door to allow truck access and dewatered

sludge cake removal. The specific controls for the system, including the centrifuge and polymer subsystems, are

the responsibility of the system provider and will be contained in the package controller. The following alarms

and indicators, as a minimum, will be tied into the SCADA system:

Indicators - centrifuge run status, polymer run status

Alarms -- centrifuge equipment faults, polymer equipment faults

4.12.8 Tertiary Pump Station

The tertiary pump station is be located downstream of the UV disinfection channel and will consist of a standard

below-grade wetwell with three vertical turbine pumps connected through a distribution manifold. Butterfly

valves will be installed between the pumps to allow one of the pumps to be used as a redundant unit for each

system and to provide isolation of each pump for maintenance or replacement. The pumps will be controlled on a

rotating lead-lag configuration with manual standby and variable frequency controllers set to maintain a system

pressure range. The pump station will automatically switch off at the clear well low level set point and the

pressure in the system will be maintained by the hydropneumatic tank system. The hydropneumatic system will

consist of a tank and pneumatic pump system from one system supplier and will be controlled by that supplier's

package control system. The following alarms and indicators, as a minimum, will be tied into the SCADA

system:

Indicators - flow, system pressure, equipment run status

Alarms - high system pressure, low system pressure, individual equipment faults
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4.12.9 Drain Manhole Pump Station

A drain manhole pump station pumps plant return flows back to the head of the facility, including flows from the

screening/grit combination unit, digester, filters, solids handling, and odor control systems. The drain manhole

pump station is to contain two submersible pumps, one for duty and one for standby. The pump station is to be

controlled on a fill and draw configuration based on a low-level startup and high-level shutdown. The following

alarms and indicators, as a minimum, will be tied into the SCADA system:

Indicators - level, pressure, equipment run status

Alarms -- low-low level, high-high level, high pressure, individual equipment faults
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5.0 PERMITTING

This purpose of this section is to identify the environmental permits that are likely to be required for the HUC NE

CaMpus 1 WRF. For a wastewater facility of this size with full solids handling capabilities, an effluent reuse

system, groundwater recharge facilities, and surface discharge, it is anticipated that the following environmental

pennies will be required prior to or concurrent with the design:

Aquifer Protection Permit (APP) - ADEQ

Reclaimed Water (Reuse) Permit - ADEQ

Arizona Pollution Discharge Elimination System (AZPDES) Permit - ADEQ

Underground Storage Facility (USF) Per nit .- ADWR

Water Storage Permit (WSP) - ADWR

Approval to Construct Permit -. MCESD

Approval of Construction - MCESD

Special Use Permit - MCPDD

The last three of these, the construction permits from MCESD and the Special Use zoning permit from MCPDD

(shown in italics), will be design-build team or engineering and hydrogeological consultants under a separate

environmental permitting contract. The following paragraphs provide a breakdown describing the requirements

for each permit.

•

•

•

•

•

•

•

•

5.1 Aquifer Protection Permit (APP)

According to the Arizona Department of Environmental Quality (ADEQ), you need to obtain an Aquifer

Protection Permit, or APP, if you own or operate a facility that discharges a pollutant either directly to an aquifer

or to the land surface or the vamoose zone (the area between an aquifer and the land surface) in such a manner that

there is a reasonable probability that the pollutant will reach an aquifer. A water reclamation facility, such as the

one planned at HUC NE Campus 1, falls into this category.

According to ADEQ, the most critical three pieces of information that are needed for an APP Application include

the following:

2.

3.

BADCT - The applicant must show that the best available demonstrated control technology (BADCT is

pronounced 'BADCAT') will be used by the facility.

The applicant must show that aquifer water quality standards (AWQS) will not be violated in the aquifer

at a point of compliance as a result of discharge from the facility. If the level of a pollutant in the aquifer

already exceeds the AWQS at the time at' permit issuance, the aquifer must not be further degraded.

The applicant must demonstrate financial and technical capability to complete the project.

The HUC NE Campus 1 WRF APP Permit application was first filed in October 2005. Review of the application

by ADEQ was delayed by the ongoing 208 Amendment process which was completed in December 2007, and by

the ongoing Special Use Permit process which is due to be complete in July 2008. Substantive review of the
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HUC NE Campus 1 WRF APP application was started in June 2008 and an APP is expected to be issued by April

2009.

5 . 2 Re c l a i me d Wate r  (Re use )  Pe r mi t

The reuse of the effluent from the wastewater plant for golf course irrigation or aquifer recharge will require an

approved Type 2 Reclaimed Water Permit from ADEQ for direct reuse of Class A+ reclaimed water. To comply

with this requirement, a Notice of Intent will be submitted to ADEQ. The permit application will require the

following information:

O

Applicant Infonnation

o General information

o Name, address, and phone number of applicant contact and compliance contact,

End User/Reuse Site Information:

o Location of the reuse site(s) including county, Township, Range, Section, and Latitude and

longitude of the approximate center point for the reuse site(s)

Description of the reuse activity, including type of vegetation being irrigated (turf, trees, shrubs,

alfalfa, etc), and approximate acreage (if applicable).

A map showing the location of the reuse site(s).

A statement from the reclaimed water supplier acknowledging use of reclaimed water under this

NOI.

o A statement that permitted shall post signs as specified in R18-9-704

Reclaimed Water Information

o Facility information

o Aquifer Protection Permit information

O

O

The reuse permit will be pursued at the end of the construction phase.

5.3 AZPDES Permit

On Dec. 5, 2002, Arizona became one of 45 states with authorization from EPA to operate the National Pollutant

Discharge Elimination System (NPDES) Permit Program (Section 402 of the Clean Water Act) on the state level.

Under the Arizona Pollutant Discharge Elimination System (AZPDES) Permit Program, all facilities that

discharge pollutants from any point source into waters of the United States (navigable waters) are required to

obtain or seek coverage under an AZPDES permit.

To permit discharge to the Hassayampa River, even on an emergency basis, the HUC NE Campus 1 WRF will be

required to have an individual AZPDES permit. According to ADEQ, the permit application must contain, if

applicable, the following information:

Cover page - The name and location of the permitted, discharge locations, and a statement authorizing
the discharge,
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Effluent limitations and other monitoring requirements - Based on technology-based and water
quality standards, these are the primary mechanism for controlling discharges of pollutants to
receiving waters and characterizing waste streams

Monitoring and reporting requirements - Specifies sample collection and analysis and reporting
results to evaluate wastewater treatment efficiency and detennine compliance with permit conditions

Biosolids - For the management of sludge at wastewater plants that treat domestic wastewater

Special conditions - Additional requirements to supplement effluent limitations. Examples include
mixing zones, best management practices, ambient monitoring programs, toxicity evaluations, and
compliance schedules

Standard conditions - Pre-established conditions that apply to all AZPDES permittees and outline the
administrative, legal and procedural requirements of the program.

The HUC NE Campus 1 WRF AZPDES Permit application was first filed in 2006. Review of the application by

ADEQ was delayed by the ongoing 208 Amendment process which was completed in December 2007. The HUC

NE Campus 1 WRF AZPDES application was issued on June 20, 2008.

•

5 . 4 Unde rg round Sto rag e  Fac i l i t y  (USF)  Pe rmi t

The construction and use of the recharge facilities associated with the HUC NE Campus 1 WRF will require an

approved Underground Storage Facil ity (USF) permit. A USF permit allows the permit holder to operate a

facility that stores water in the aquifer. The criteria a USF must meet in order to be permitted include:

1. The project must be hydrologically feasible,

2. The applicant must have financial and technical capability;

3. The applicant has agreed in writing to obtain any required floodplain use permit from the county flood

control district before beginning any construction activities,

4. The project may not cause unreasonable harm to land or other water users within the area of impact, and

5. The project will continue to be monitored to ensure storage does not cause the migration of poor quality

water.

The HUC NE Campus l WRF USF Permit application will be pursued prior to the construction and operation of

recharge facilities.

5.5 Water Storage Permit

A Water Storage (WS) Permit allows the permit holder to store water at a USF or GSF. In order to store water,

the storer must provide to ADWR evidence of its legal right to the source water proposed for recharge. A contract

for CAP water must be submitted to the Department prior to storing CAP water obtained pursuant to that contract,

and water storage must occur at a permitted fac i l i ty . The permit application wil l  require the fol lowing

information:

Applicant Information

Storage Facility Information

Consent to Water Storage
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Type of Source Water

Non-Recoverable Water

Permit Duration

Legal Right to Source Water

Agreement to Comply with Groundwater Savings Facility Plan of Operation

The HUC NE Campus 1 WRF WSP application will be filed prior to the construction and operation of recharge

facilities.

5.6 Appr oval  to Constr uc t / Appr ova l  of  Constr uc t i on

An Approval to Construct must be obtained from MCESD before any construction of the WRF can begin. The

Approval to Construct process includes a review of all project documentation including the Design Report and

Design Drawings. When the Approval to Construct is issues, construction of the WRF can begin. When

construction is complete and a start-up plan is developed for the facility, the Approval of Construction process

can be started. In order to obtain the Approval of Construction, MCESD must review and approve the start-up

plan, inspect the facility, approve the validation and commissioning of the facility, and approve the O&M

Manual. The final step in obtaining the Approval of Construction is the submittal of As-Built Drawings.

5.7 Spec ia l  Use  Permi t

A Special Use Permit is required for all wastewater treatment facilities in Maricopa County. This is a zoning

permit that allows for the construction and operation of industrial activity in an area that has not been previously

zoned for industrial activity. The Special Use Permit process involves an extensive Citizen Participation Program

that includes notifying adj cent property owners and stakeholders in the area. The review process also includes a

Site Plan review, Narrative Report, Traffic Study, and Drainage Study. The HUC NE Campus 1 WRF Special

Use Permit was approved by the Maricopa County Board of Supervisors on June 4, 2008. The Special Use Permit

is expected to be issued by July 7, 2008.

C:\Documen¢s and SetxingsWcBride\Desktop\HR Design Report re:/Z072808.docx Page 5-4
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6.0 RECLAIMED WATER DISPOSAL

Global Water and all subsidiary companies, including HUC, operate under a Total Water Management concept.

This management concept intends to maximize the use of recycled water, thereby conserving potable water

resources. As such, the utilities are investing heavily in recycled water infrastructure. Under this management

approach recycled water is used in the following priority sequence: reuse, recharge, and discharge (if required).

The reclaimed water disposal strategy for the Hassayampa Ranch WRF includes of the following:

Direct Reuse at the planned Hassayampa Ranch Golf Course and lakes

Direct Reuse for irrigation of right-of-way landscaping, common areas, and parks in the Hassayampa

Ranch development

Direct reuse sales for construction water, commercial or agricultural uses

Recharge via injection wells on the WRF site

Discharge to the Hassayampa River

6.1 Reuse

Direct reuse is the top priority for the disposal of recycled water produced by the Hassayampa Ranch WRF. The

recycled water is planned to be used for imlgation of the planned Hassayampa Ranch golf course, community

common areas, schools, parks, residential and right-of-way landscaping, and for the development of

recreational/aesthetic lakes. HUC requires, as part of development agreements, that all serviced communities

maximize the use of reclaimed water throughout their development areas. At this time, specific reuse locations

have not been identified because the Hassayampa Ranch DMP and preliminary plat are not complete.

6 . 2

Reuse water will be recharged to the aquifer using injection wells when production exceeds reuse demands.

Recharge is an important element of an integrated water approach in the west valley and the addition of Class A+

reclaimed water to the aquifer will improve groundwater quality and help ensure the viability of the water

resources in the area. HUC currently has an APP permit application underway and in the substantive review

phase. The APP permit application includes the construction and use of recharge wells on the WRF site.

Re c ha r g e

6 .3 Di sc har ge

When the reclaimed water volume exceeds reuse and recharge demands, it will be discharged to the Hassayampa

River through the AZPDES discharge permit. Discharges are expected to occur infrequently and mainly in the

winter months when cold temperatures or continuous rainfall reduce reuse demand or when maintenance is

required on the recharge facility.

C:\Documem.s and Senings\McBride\Deskmp\HR Design Report rev2072808.d0cx
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SIEMENS FILE no. JTP-08xxx

SIEMENS
4/2/2008

HUC NE Campus 1 WRF

OMNIFLO® SEQUENCING BATCH REACTOR

DESIGN CALCULATIONS Rev. No.
PreD. Bv:

0
KSG

Two Tank SBR

I. DESIGN PARAMETERS:

Qha;aQt§r.m@ _I-ir81U.§,b,..Units Metric;Unitinfluent &_j8_ffluent

Flow
Peak instantaneous

COD to SBR

0.50
1.50

MGD average
MGD *

1,893 m"3/d
5,678 m"3/d

600
432

mg/I total*
mg/I soluble

Effluent COD < MY/l *
not required

COD removed

Peak sustained COD load

2,189 ibs./day

mg/I, for not more than
consecutive days

993 kg/d

900
3

BOD to SBR 300
1 ,251

mg/l
lbs.ldav 567 kg/d

Effluent BOD < mg/I
mg/Irequired

BOD removed

TSS to SBR

10
10

1,230 Ibs.lday 558 kg/d

300
1 ,251

mg/I
lbs./day 567 kg/d

40 '/0 *

Inert TSS fraction

EffiueratTSS < 10
10
21

mg/I
mg/I required
lbs./dav 9 kg/d

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page l

1
-In



Two Tank SBR 4/2/2008McBride Engineering Project

Influent dissolved solids, TD =

Influent NH4-N

500 mg/8*

30
125

mg/I*
lbs./dav 57 kg/d

influent TKN 45
188

mg/I*
lbs,/dav 85 kg/d

Effluent NH3-N < 1 .0
1.0

Effluent Total Nitrogen < 8
8

Influent Phosphorus 9
36

mg/I
mg/I required
Assumed standard uninhibited nitrification rate*
mg/I
mg/I required
Assumed standard uninhibited nitrification rate*
mg/I
lbs./dav 16 kg/d

Effluent Phosphorus < 2.0 mg/i
not required

Winter Temperature (girl.) =
Summer Temperature (max =

12 °C
25 °C

*

*

3,000 mg/l@TWL

Reactor 8= Process Characteristics

Design MLSS

Hvdr. Retention Time proved = 1.58 days 37.8 hours

Aerobic Sludge Age (SRTox =
System SRT =
Biosolids yield factor

8.5
17.0
0.25
0.54

days min. SRTox
days
QVSS/QCODr/d
QVSS/qBODr/d

Aerobic or Oxic F:M

Svstem F:M
Elevation

0.25
0.13
0.06

1,500

QCOD/QMLSS/d
QBOD/QMLSS/d
QBOD/QMLSS/d
ft. maL*

Average barometric presser = 13.91 p s i *

457 m

9 6  P a

PROCESS PARAMETERS:

Average COD removed

Maximum COD removed

Minimum SRTa - peak ioadi =

2,189 lbs./dav

3,440 lbs./day

7.3 days

993 kg/d

1 ,560 kg/d

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 2



Avg biosolids yield, div

Avg net sludge yield (bio+ine

547 lbs./dav 248 kg/d

1.039
1.156

lbs/d based on CODr
lbs/d based on BODr

471 kg/d
524 kg/d

613 kg/d

4,469 kgs

1.491 m/\3

Maximum sludge yield

Required aerobic mass

Required aerobic volume

Aerated portion of cycle

Required total SBR volume

1.352 lbs/d based on CODr

9.853 lbs MLSS

0.39 MG

50.0 %

0.79 MG 2.981 m"3

SBR BASIN DESIGN

Number of SBR basins

If Rectangular Basins are used

LengfhAA/Tdfh Ratio

Length

\Mdth

If Round Tanks are used

19.81 m

13.72 m

18.61 mDiameter

Maximum Water Level 18.0 ft

Nominal Bottom Water Lave 15.1 ft
(The minimum hydraulic water level is typically well below nominal BWL)

TWL at Design Average Flo 18.0 ft

Total Volume in SBR's 0.79 MG

Total Retention Time in SBF

2.981 m"3

37.8
1 .58

hrs
days

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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4/2/2008Two Tank SBRBride Engineering Project

IV. OXYGEN REQUIREMENT'

First Estimate :

1.31 kg O2/kg BOD removed

4.6

-2.86 60 %

lbs. O2/lb. BOD removed

lbs. 02/Ib. TKNoxidized

lbs. O2/lb. NO3x denitrified

Actual Oxygen Req'd, AOR

kg O2lkg TKNoxidized

Denote efficiency =

2,017 lbs. O2/dav 915 kg/d

Second Estimate :

Check AOR estimate against mass balance :
(TKNox may be included in COD, assume not)

AOR : CODi -» CODw - CODes + 4.6*TKNox - 2.86*N03Ndn
where :

CODi : influent = 2,502 lbs.1dav
CODw = wasted : 657 lbs./dav
CODes = off solubh= 313 lbs./dav

TKNox** = oxidized : 140 lbs./dav
No;,ndn :: deniirifiec= 71 lbs./dav

The oxygen requirement determined by mass balance is:
AOR : 1,973 lbs./dav 895 kg/d

1,135 kg/d
298 kg/d
142 kg/d
GO kgld
32 kg/d

Differences in AOR values calculated is due to assumptions for sludge yield, for
effluent COD & BOD, and for oxidation of NHS-N in the COD analysis Precise
determinationofAOR requires a detailed plant or prior study. Use highest
value in lieu of better data. Therefore :

DESIGN AOR : 2,017 lbs.O2ldav 915 kg/d

Convert Process, or Actual Oxygen Requirement (AOR), to Standard Oxygen(SOR)

Conversion Formula fromASCE Manual of Practice :

SOR AOR * Cs
a * (l'$Csd - DO) * W\(T-20)

Where:

Cs = DO saturation at Stnd Cordite
= 9.07*(1 +0.4*D/34)

= 10.99 mg/I

Elev. Factor, Fe = 0.94

Cad

where :

Therefore, Cad

= DO saturation at design conditions
: Cst*(Fe+0.4*D/34)
Cst = DO saturation at liquid Temp & 1 sea level
= 8.24 mg/I
= 9.53 mg/I

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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4/2/2008Two Tank SBRBride Encxineerinc; Project

Alpha, a = 0.85

D.O., mill = 2.0 mg/I

Liquid Temp, T = 25 °C

Therefore:

* SWD,D =18.0 ft

Beta, is = 0.95 *

Theta, ca : 1.024

Standard Oxvgen Required, SOR 3,285 lbs. O2Idav 1,491 kgld

v. PROCESS DESIGN:

CYCLE TIMES

50 % of FILL is anoxic.

No. of batches/dav/SBR

Maximum Fm time

Complete Cvcle time

Fin time at Design Flow

Anoxic Fill time

Aerated Fill

React time

Settle Time

Decant time

Idle time

4.0 F2§:L§§.f3

3.0 hrs. per basin

6.0 hrs. per basin

3.0 hrs.

1.5 hrs.

1.50 hrs.

1 .50 hrs.

0.75 hrs.

0.50 hrs.

0.25 hrs.

50 % of cycle is aerated.

VI. AERATION SYSTEM DESIGN:

Aerator elevation

Nozzle Cant

0.76 m

Avg aerator submergence

Tote! aeration time

anI ft. 4.62 m

SOR for aeration design

2.5 ft.

30 o

15.1

3.00 hrs./cvcie

12.0 hrs./basin/dav

137 lbs./hr/basin

40.0 scum / let

40.9 ICFM I let

62 kg/hr

1.13 m"3/minliet

1.16 m"3/min/iet

Design gassing rate

Site gassing rate

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 5
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4/2/2008Two Tank SBR•McBride Engineering Project

B
L

BDM, c = CM
Length, W = Width

1
2
3

Rotary, positive displacement
Multisfaqe Centrifugal
Variable-vane centrifugal

an 16 mA3/m

B
L

Absorption efficiency

Design air flow

Jets required per basin

Jet headers per basin

Jets Der header fun

22.8 %

579 SCFM

14 Model 40 Jets

1 TVDe :
Orientation :

15 Model 40 Jets

VII. BLOWER DESIGN CALCULATIONS:

Operating blowers 1 per aerating basin

Type of Blowers -n 1

su-

-11

2 including a spare

579 SCFM

0.3 psig *

13.61 psi (absolute)

0.7 psig *

984 m"3/hr

2.07 Pa 0.02 bar

93.83 Pa 0.94 bar

4.83 Pa 0.05 bar

Total Number of Blowers

Air flow per blower

Inlet losses

Net inlet pressure

Discharge piping losses

Static head + Aerator loss un- 6.66
6.81
5.57

psig average
psig at Max. W.L.
psig at Min.W.L.

45.89 Pa
46.95 Pa
38.43 Pa

0.46 bar
0.47 bar
0.38 bar

Total discharge pressure 7.66
7.81
6.57

psig average
p51g maximum
psig minimum

52.78 Pa
53.85 Pa
45.32 pa

0.53 bar
0.54 bar
0.45 bar

Design ambient temp. 100
0

°F maximum
°F minimum

38 °C
-18 °C

18.79 m"3/min

59.68 pa 0.60 bar

Site air flow required

Equiv. sea level pressure

Nominal blower efficiency

BHp per blower

-

663 ICFM average

8.66 psig average

64 % *

28.8 BHp/Blower 21.5 BkW
23.8 kW @ 90% ME

Blower BHp/aerating basin nun 28.8 BHp/Basin 21.5 BkW
23.8 kw @ 90% ME

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 6



VIA. PUMP DESIGN CALCULATiONS

Number of pumps 1 oar basin

Type of Pumps

Total number of pumps 2

2.746 GPM 173.2 I/sFlow per pump

Required let head

System headless

Total pump head

Assumed pump efficiency 76 %

BHD per pump 19.2 BHp/Pump t4.3 BkW
15.9 kW @909

Total pump BHp/basin 19.2 BHp/Basin 14.3 BkW
15.9 kW @90% ME

IX. AERATION SYSTEM SUMMARY

3,285 lbs./dav 1,493 Kg/d

48 BHp

Standard Oxvgen Required

Avg. BHp for 24 hrs

Assume Cost of Power 0.05 $/kW

Max. Annual Cost of Power*= 17,398 $/yr, (assuming 90% motor efficiencies)

A cfuQp9__w_qr;_¢j_@;m_1§_f icaQlg_less _ e to De` and-Pro o ' I asfaiion. roc i§.QMLQ!

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
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x. DECANTER SIZING

62,500
62.500

0.50

Gallons at Design Flo\
Gallons Decantable
hrs

237 m"3
237 m"3

Cycles per Dav

Volume per decant

Decant time

Average decant flow 2.083 GPM 131.4 Vs

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 8



SIEMENS FILE no. JTP-08xxx

SIEMENS
4/2/2008

McBride Engineering Project

AEROBIC DIGESTER AERATION SYSTEMS

DESIGN CALCULATIONS

24 DaySRT

I. DIGESTER DESIGN PARAMETERS:

Metric Units
Sludge Production Estimate

On a CODBasis :
COD removed

Avg biosolids yield, aX :

2,189 lbs/d 995 kg/d

248 kgld547 lbs/d *
Assumes yield

Avg net yield (bio+inerts)

Design sludge production

0.25 gig

1,039 lbs/d based on CODr*

1,156 lbs/dav (bio+inert TSS)

471 kg/d

524 kg/d

On a BOD basis
BOD removed 558 kg/d

524 kg/d

# sludge/# BOD rem. =

Avg net yield (bio+inerts) =

Waste sludge concentration>

Gravitv Thickened ? (Y or le

Digester sludge cone:entratic=

Digester sludge production

Elevation

Avg. barometric press.

1,230 lbs./dav

0.94

1,156 lbs/dav

8,500 mg/I

Y

2 %

6,933 god

1,500 ft. MSL

13.91 psi

26 M"3/d

457 m

95.9 Pa

(*notes values assumed by Siemens, which must be verified or revised by client ox' his designated agent)
Page 9
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4/2/200824 Day SRTMcBride Engineering Project

DIGESTER BASIN DESIGN:

Number of digesters

Solids Retention Time

1

23.8 days SRT

If Rectangular Basins are used
Length/width Ratio

Length

Vwdfh

3.82 : 1

65 ft.

17 ft.

19.81 m

5.18 m

If Round Tanks are used :
Diameter 38 ft.

20 ft.

0.17 MG (Nominal)

11.44 m

6.10 m

626 m"3

Side Water Depth

Total Digester Volume

III. DIGESTER OXYGEN REQUIREMENT:

Percent VSS

Liquid Temperature

% VSS reduction, Expected

% VSS reduction, Design =

Lbs, OF / lb. VSS destroyed =

75 %

20 °C

39.0 %

39.0 %

1.42

Actual Oxygen Required 480 lbs./day
20 Ibs.lhr.

218 kg/d
9.1 kglhr

Convert Process, or Actual Oxygen Requirement (A OR), to Standard Oxygen (SOR)

Conversion Formula from ASCE Manual of Practice :

SOR : AOR * Cs
a * (f3Csd - DO) * lZ"(T-20)

Where:

Cs = DO saturation at Send Conditi
= 9.07*(1+0.4*D/34)

= 11.20 mg/I where

Cad = DO saturation at design conditions
: Cst*(Fe+0.4*D/34)
Cst = DO saturation at liquid Temp & sea level
= 9.07 mg/I

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 10
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4/2/200824 Day SRTMcBride Engineering Project

Elev. Factor, Fe = 0.94

Alpha, a = 0.75 *

Dissolved O2 = 2.0 mg/I

Liquid Temp,T = 20 °C

Therefore:

Therefore. Cad = 10.70

SWD, D : 20.0 ft

Beta, 13 : 0.95 *

Theta, Q : 1.024

Standard Oxygen Required, SOR 878 lbs./dav 399 kg/d

IV. DIGESTER AERATIONAND MIXING SYSTEM DESIGN:

0.30 mAerator elevation 1.0 ft.

Nozzle Cant 0 o

Aerator submergence

SOR for aeration design

Design gassing rate

Site gassing rate

Absorption efficiency

Diffusers req'd for aeration =

Mixing Power required >

Add'l diffusers req'd for mix ii =

Diffuser grids per basin

19.0 ft.

37 lbs./hr/basin

20.0 SCFM /Diffuser

20.5 lCFM /Diffuser

14.3 °/0

12.8 Diffusers per basin

31 .7 30 scfm/1000 ftp

21 .4 Diffusers per basin

1

5.79 m

16.8 kg/hr

0.57 m"3/min/diffuser

0.58 m"3/min/diffuser

Diffusers per grid

Design air flow

35 Diffusers per basin

700 SCFM per basin 19.8 m"3lmin

v. OIGESTER BLOWER DESIGN CALCULATIONS:

1Operating blowers per digester

Type of Blower 1
1 = Rotary, positive displacement
2 ::: Multistage Centrifugal
3 :: Variable-vane centrifugal

Total Number of Blowers 2 including a spare

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page I I
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4/2/200824 Day SRTMcBride Engineering Project

SCFM

nsisl *

psi (absolute)

psig *

700

0.3

13.61

0.7

8.33

9.33

psig average

19.8 m"3/min

2.1 pa

93.8 Pa

4.8 Pa

57.4 Pa

64.3 Pa

Air flow per blower

inlet losses

Blower inlet pressure

Discharge piping losses

Static head + Aerator loss

Blower discharge pressure

Design ambient temp.

psig average

100
0

°F maximum
°F minimum

37.8 °C
-17.8 °C

Site air flow required

Equiv. sea level pressure

Nominal blower efficiency

BHp per Blower

802 ICFM average 22.7 m"3/min

72.8 pa10.56 psig average

64 % *

41.1 BHp/Blower 30.7 BkW
34.1 kW @ 90% ME

8Iower BHp/aerating basin 41.1 BHp/Basin 30.7 BkW
34.1 kW @ 90% ME

VI. DIGESTER PUMP DESIGN CALCULATIONS (NOT REQUIRED):

VII. DIGESTER AERATiON SYSTEM SUMMARY:

399.1 kg/dStandard Oxygen Required = 878

Avg. BHp for 24 hrs. 41

Assume Cost of Power 0.05

Max. Annual Cost of Power = 14,931

lbs./d

BHp

$/kW

$/vr. (assuming 90% motor efficiencies)

Dailv Usage
34.1 kW
818 kwhrs/d

(*notes values assumed by Siemens, which must be verified or revised by client or his designated agent)
Page 12
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Maricopa County
Environmental Services

Water andWaste Man§§'em8nt.Divieidn

1001 N- Central Ave., Suite IS
Phoenix, A'Z 85004

(692)506-6666
Fax: (was)5un-6925
TDD: 602 5066704

.ma&¢0nmnG4'/cnvwc

Date: July 30, 2008
Owner: Hassayampa Utility Company, Inc.

r-Jicsstj. Pro]epl#81" 263.1645
System In #= .¢z=4.=s1=-tea

INTERIM
CERTIFICATE OF APPROVAL To CONSTRUCT

WITH STIPULATIONS

PROJECT DESCRIPTION? Hassayampa Ranch Water Reclamation Facility (WRF), Campus #1, Phase

Road and east of sis"' AVenue. The Phase 1 project includes a 0.50 MGD WRF. The uliirhjaie capacity
of the plant is projected to be 10 MGD. The work will be performed bye design-buil.d contractor;

The work includes construction of: an off-site influent lift station (designed by others). a combination
screening/grit removal unit; a bypass grinder; two sequencing batch reactors (SBR) with a total volume of
770,000 gallons, floating decarxt mechanisms, two 580-cfm blowers, and two 2,750-gprh let motive
pumps, a 118,000-gallon post-equalization basin with two 700-gpm submersible pumps, three pulsed-bed
sand filters with provisions for coagulant addition; an ultraviolet (UV) disinfection system with a single
channel and four banks of bulbs, and a tertiary pump station with three 500-gpm pumps.

The system will have: a 145,000-gallon aerobic digester with two 40-HP blowers, a centrifuge with 60-
gpm feed rate for solids dewatering, and a 13,800-scfm, 3-stage odor control scrubber that will serve the
headwords, SBR basins, aerobic digester, and solids handling equipment. There will be an 800-kW
emergency generator.

The project will serve approximately 2,050 acres of land that is predominantly north of lridlan School

LOCAT!ON : Buckeye, Maricopa County
East of the NEC of Indian School Road and 331" Avenue
T2N, R5W, Sec 22

PROJECT OWNER: Hassayampa Utility Company, Inc.
Attn; Jason Bethke, P.E.
21410 n. 19"' Avenue, Suite 201
Phoenix, Az 85027

Pursuant to Maricopa County Environmental Health Code Chapters II and v, interim approval to construct
the above-described facilities as represented in the approved plan documents on file with the Maricopa
County EnviroNmental Services Department is hereby given subject to the following provisions'

This certificate is issued based on submission of: An Application for Approval to Construct
prepared by the Owner dated 5/28108: an Engineering Design Report prepared by Brian McBride,
PE (#33441), dated 7/28/08; and final civil plans and design-build concept drawings prepared bY
Brian McBride, PE (#33441), dated 7/3/08.

This Interim Certificate of Approval of Construction allows the Owner to perform mass grading and
other site work for the WRF while the contractor completes the detailed design of the facilities. The
detailed design shalt conform in all respects to the approved Engineering Design Report and
design-build concept drawings, and it shall be submitted to and approved by the Department prior to
commencing construction of the facilities .

Any change in the approved design that may affect capacity, quality, flow, location or operational
performance of the system shall be submitted to this Department for review, and Department
approval shall be obtained prior to undertaking the work affected by the change.

1.

4. If the. Owner wishes to commence operations using a vault and haul (V&H) scheme. it shall submit
an operations plan to the Department for approval prior to the start of v8.H. If V&H is approved, the
Owner shall provide the Department with daily records showing the amount of wastewater hauled
from the site, sent on a weekly basis. All vehicles used for vault and haul shall be licensed by the
Department.

2.

3.
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Hassayampa Ranch Water Recycling Factory (WRF), Campus #1, Phase 1
Interim Certificate of Approval to Construct
Page 2 of 3

#2011645
July 39, 2008

5. An Cperat ion and Maintenance Manual for the new taci i i t ies, prepared tn accordance with
Engineering Qulletin #11 and specific to tills facility, shall be submitted to and approved by this
Department prior to granting Approval of Construction and startup

The Owner shall provide the Department with a copy the Notice of intent it has submitted to ADEQ
for a Type 2 or Type 3 Reclaimed Water General Permit and/or a copy of its application for an
Underground Storage Facility Permit/Storage Permit submitted to ADWR prior to the Department
granting a Certificate of Approval of Construction and startup

A Request for a Certificate of Approval of Construction. together with an Engineer's Certificate of
Completion (including all testing documentation), and a full set of seated, engineered as-bu1lt plans
shall be submitted to this Department prior Io granting Approval of Construction and startup

8.

g.

A final construction inspection of the project shall be scheduled with the Department prior to
granting Approval of Construction and startup

The facility shall successfully complete a minimum 30~day performance test to demonstrate that all
systems are operating properly and that the facility is meeting all regulatory requirements prior to
the Department granting Approval of Construction arid startup. Testing shall be performed for the
parameters, at the locations. and at the frequencies listed below. The test requirements are
general and, with Department approval, they may be modified to suit the layout and processes of
the facility

36-day Initial Performance Testing

Sample Type
Metered Value
Discreteor composite
Discrete or composite
Discrete or composite
Discrete
Discrete

Sampling Frequency
Daily Total

Weekly

Weekly

Weekly

Daily

DeNy

Parameter
Flow (gal/day)
BOD, (ms/I)
COD (mg/1)
TSS (mg/I)
pH

Temperature (aC)
Dissolved Oxygen (mg/1)
Settlcability
MLSS, (mg/n
MI VSS (mg/I)
WAS Flow (gal/day)

SamplingPoint
Influent
WRF Infiucnt and Effluent
WRF Inilucnt and Effluent
WRY Influent and Effiucnt
Iniluenl and Efltlluent
InHerent

Each SBR
Each SBR
Each SBR
Each SBR
All Pumped Locations

Discrete

Discrete

Discrete

Discrete

Total Gallons Pumped

Turbidity (NTU) WRY Effluent Continuous

Daily

Daily

Daily

W cackly

Per Removal

Report the Daily
Average and
M maximum Value

Fecal Count (MPN/1U0 ml)
Total Nitrate (mill)

WRF Effluent
WRF InHerent anti Effluent

Per Aquifer Protection Permit
Per Aquifer Protection Permit

A Grade 4 daily on-site wastewater treatment operator, certified by the Arizona Deparlmeni of
Environmental Quality, snail oversee the efficient operation and maintenance of the facilities. The
Chief Operator or Superintendent in direct responsible charge in the absence of the Chief Operator
shall be certified at a grade no lower than one grade below the grade of the facility

11. The wastewater
requirements

treatment plant  shal l  comply wi th al l  appl icable sampl ing and report ing

6.

'13,

The Owner or operator shall make such tests and keep such records as are necessary to assure
efficient operation of the treatment works. Records of plant operation shall be transmitted to the
Department monthly on forms approved by the Department

Representative(s) of MCESD shall be eilowed access to the site to conduct inspections of the
treatment plant during reasonable hours
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14.

15.

16.

17.

18.

19.

MCESD reserves the r ight to modify the Approval of Construct ion pursuant to future state
regulations.

A signed CQDY of the applicable discharge permits (APP, AZPDES, Reuse, Underground Water
Storage, Air Quality)shall be submitted prior to the DepartmeNt grantiNg Approval of Construction
and Startup

Any reclaimed water or rechargesystem supplied by this plant shall be submitted to the Department
for a separate Certificateof Approval to Construct and Certificate of Approval of Construction.

No connection shall exist between potable and non-potable water.

Provide appropriate Signage and a hose rack for all hose bibb connections (both potable and non-
potable).

By the time the average daily flow in the maximum month (ADMM) flow to the WRF reaches
seventy percent (70%) of the facility's rated capacity (i.e. either 035 MGD; 875 lb/day BCD: or 1750
lbs/day COD), the Owner shall have initiated planning and design of the next expansion of the
facility.

20. By the time the ADMM flow to the WRF reaches eighty percent (80%) of the facility's rated capacity
(Le. either 0.40 MGD; 1,000 lb/day BOD; or 2,000 lbs/day COD). the Owner shall have initiated
construction of the next expansion of the facility.

If construction has not commenced within one year of the plan approval date, or if there is a halt in
construction of more than one year, or if construction is not completed within three years, this certificate
will expire.

WATER AND WASTE MANAGEMENT DIVISION

£<@,w.€ " 1 95. 41
Dale G. Bodiya, PE, Manager
Water I Wastewater Treatment Program

Plan Approval Date: Julv 30. 2008

cc: Brian McBride. PE. McBride Engineering Solutions, 6100 w. Gila Springs Place, Suite 7
Chandler, AZ 85226

Kevin Chadwick, PE, Manager, MCESD Water and Waste Management Division
Utilities Division - Engineering Section, Arizona Corporation Commission

1200 W. Washington Street, Phoenix, AZ 85007-2996
MCESD file


